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In the foreground is shown the temporary 100-foot extension of the pier which is built of open piling with free passageway for the tidal flow. In the same 
basin with the ‘‘Olympic’’ is the ‘‘ Finland,’’ 580 feet in length. In the adjoining basin is the 704-foot ‘‘Oceanic.’’ The ‘‘Olympic’’ is 882!¢ feet long. 


: THE ‘“‘OLYMPIC’”’ AT HER 900-FOOT PIER, NEW YORK.-— [See page 619.] 
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Phe “ry his yours s fo? rd accurately 
nd ins mip ferms, the worlds progre ss in scientific 
no dy nd industru achtievemen li seeks to 
resen 5 rmation in a form so readable and 

j j | j a# } } . » th . 
readuy understood, as to set forth and emphasize tie 
nherent charm and fascination of scien 


The Gould-Scientific American Prize 
which the 
#15,000 which Mr. Edwin Gould promised, 


Hi. conditions under prize of 


through the columns of the Scientiru 
(AmMenican, to award “for the most perfect and prac- 
ticabl 


nd demonstrated in this country, 


heavier-than-air flying machine, designed 
ind equipped 
with two or more complete power plants (separate 
motors and propellers), so connected that any 
independently, or 


fixed the date June 


power plant may be operated 


that they m ay be used together,” 

Ist, 1911, as the final day upon which entries were 

to be received, and July 4th, 1911, and following 

days as the dates upon which the contests ther 

selves were to take place 
Che Mm 


ppre i otive that ipled Mr Gould 


which we rece i\ vy 
led us to hope that a conside rably 
submitted 
June Ist five 


reater r of machines would be 


n are actually forthcoming. By 


designers had entered their machines, but of these, 
as subse que nt corre sponde nee reve ale d, ( nly one 
declared himself ready to submit a machine to the 


testing committee on July th, 1911. 


Since the con 


ditions state that “at least two machines must be 
entered in the contest or the prize will not be 
iwarded,” it is obvious that there can be no com- 
petition. In view of these facts, Mr. Gould has gen- 


erously consented to repeat his offer for another 
vear, after which it will be definitely withdrawn. 
I'he conditions will remain exactly as they are, with 
the-exception that one or two will be added which 


} 


will not in any way affect the plans of designers 


who may have intended to compete, but were pre 
vented from doing so because of the limitations of 
time. 

One vear means much in aviation progress. In 
the next few months there will be established in this 
country a plant for the manufacture of at least one 
That other 


follow suit seems almost cer 


well-known French biplane. French 


manutacturers vill 


tain Within the coming year, therefore, entrants 
lor ti Crould prize will be in a better position to 
irry out their ideas than now. Until recently there 
were only two well-es blished types of American fly 
ing vc hain ind two factories in which the build 
ng of the tlving machine proceeded with anything 
ke reguiari id svstem. Most of these establish 
nents limit their output entirely to machines of their 
wn design. Because there have been no plants con 


lucted by nen of experience to whom entrants for 


the Gould-Scirentiric American prize could turh, 


it is in a wav natural that the prize should not 
be awarded on. the coming July #th. Manufac 

turing facilities play a large part in contests such 
is these; at least we judge so from the fact that 
tit spite the ¢ X pre SS limitation ot the com ype tition to 
\mericans we rece ived communications trom for 
cign aviators who desired to enter ind who could 
turn to at least a dozen factories in France alon 


n constructing a machine which 
With the establish 


ment in this country of branches of French ac ropl une 


ior ssistance 


would fulfill the requirements. 


factories by men of large experience the prospects 


ior the Gould-Scientiriu 


AMERICAN prize from 
, 


July 4th, 1911, to July 4th 


thev were. 


1912, are brighter than 


The rules governing the competition for the prize 
will be published from time to time in the columns 


of the Scirentiric American, with the additional 


conditions previously referred to. 


The Preservation of Niagara Falls 


awakening of the public 
rendering the 


HE widespread 
mind to the importance of 

environment of human life as beautiful and 
elevating as possible, consistently with the daily 
routine of our busy modern life, is one of the happy 
omens of the time. Evidences of this awakening are 
many and various. It is visible in our domestic 
irchitecture, and in the interior furnishings of our 
Its recognition has led to the demand that 
our public monumental, not 


is to their mere bulk, but in the just balance 


homes. 
buildings shall be 
nerely 
ind proportion of their masses, and in the appro- 
priate character of the details. Our best architects 
re striving, with a zeal which is worthy of a better 
success, to lend some touch of be auty to that modern 
monstrosity, the sky-scraper building. Most promis- 
ng. alse, is that recognition of the inkerent monot- 
ony and ugliness of many of our modern cities, 
which is expressed in the new movement in the 
direction of civic government. 

Further evidence is shown in the growing deter- 
mination of the American people to preserve intact 
the more notable of the objects of grandeur and 
beauty, with which the hand of Nature has so liber- 
ally enriched the United States. The legislation 
which has thrown its protection around the Yellow- 
Park, the Yosemite Valley, the groves of 
trees in various 
national reserves of the country, has rendered, both 


stone 
majestic California, and _ the 
to the people of to-day, and to all posterity, a serv- 
ice which will be acknowledged with growing em- 
phasis as the years go by. Never, we believe, has 
preservative legislation of this character received 
such widespread approval as that which saved the 
majestic Falls at Niagara, alre ady sadly defaced, 
from further spoliation by draulic power plants. 
The interest in | Falls re than national—it is 
worldwid he traveler from other countries, 
r Asiatic, considers that his itiner- 

ircely complete unless it has included 

Niagar Hence the announcement that the integ- 
ty of the Falls had been forever insured by an 
international treaty between Canada and the United 


States, was received with all but universal approval. 


There are other great waterfalls in existence, it is 
true, notably the majestic drop of the Zambesi River 
at Victoria Falls; 
altogether so, in fact, to the traveler whose 


but they are more or less inac- 
ct ssible 
purse is limited; whereas Niagara, by virtue of its 
iccessibility, is open to the world. 

It is that very 
lends to them their majestic beauty, that has brought 
about the threat of their destruction. Those thou- 
sands of tons of water, falling ceaselessly through a 
height of 150 feet, awaited only the development of 
the water turbine, the electric generator, and the 


magnitude of the Falls, which 


copper transmission line, to render the commercial 
exploitation of the Falls an exceedingly attractive 
proposition. 

Now the Screntiric AMERICAN would be the last 
to depreciate the technical skill with which the vari- 
ous power companies, through their engineers, have 
planned and built the huge power houses which are 
These, together with the 
various electro-chemical and other industries which 


at present in operation. 


have sprung up at Niagara, are among the most cred- 
itable works of their kind. From time to time, they 
have formed the subject of illustration and descrip- 
tion in the columns of this journal, as our readers 
well know. But, at the same time, we have always 
been alive to the fact that the water drawn from 
the upper river detracted from the beauty of the 


Falls, 


the architecture of many of them, have been a dis- 


ind that the various buildings, admirable as is 


cordant feature in those landscape surroundings to 
which the scenic beauties of the Niagara River, 
Falls, and Gorge are large ly due. 

It is natural that the power companies should 
wish to take additional water from the Falls; it is 
ilso readily understood that certain interests in the 
city of Niagara and other contiguous localities may 
be interested in the further extension of manufac- 
turing interests that draw their power from the com- 
panies. In our correspondence columns will be 
found a letter of protest, from a citizen of Niagara 
Falls, which will be read with interest. The ques- 
tion, however, is one which must be considered from 
the broadest possible point of view. Our conviction 
that the Falls have been damaged, as stated by Gov- 
ernment engineers, is verified by the personal obser- 
vation of the Editor. Further depletions of the flow 
will mean the unwatering of shallow places and a 


————— 


further reduction of the crest lin If ever there 
was a question in the solution of which the greatest 
good to the greatest number should be the governing 


principle of action, surely it is to be found just here, 


The Unification of Science 


HE division of the entire realin of science 

into a number of separate domains seems to 

be the result, not so much of an inherent 
variety in the phenomena that come within our ken, 
as of certain peculiarities of our senses. The same 
sun's ray which, entering the eye, causes a visual 
sensation, will, if received upon a sensitive portion 
of the skin, give rise to a feeling of heat. It is 
true that there are “heat rays” incapable of affecting 
the eye; but a study of the phenomenon shows that 
the seeming separation of this heat radiation from 
light is not due to any objective discontinuity, but 
In point 
of fact, there is a perfectly continuous and gradual 
transition from the rays of short length 
perceived by the eye, to the longer waves of which 


to the limitations of our organ of sight. 
wave 


we become cognizant only by our heat sense. Nor 
does the matter end there. We can follow up 
further this continuous sequence of waves, to a point 
where once more there is a discontinuity, not in the 
range of phenomena observed, but in the methods 
available for their observation. In this way the 
identity of light, radiant heat, and electro-magnetic 
radiation is established, and the barriers dividing 
three fields of physical science fall to the ground. 
If we turn from the consideration of radiant heat 
to the phenomenen presented by the intrinsic heat 
of matter, we find a similar state of affairs prevail- 
ing. That the “heat” of a body, as manifested to 
our sense of touch by its temperature, consists in 
the rapid motion of its ultimate particles, them- 
selves too small to be directly observed by our 
senses, was surmised as early as 1620 by Francis 


3acon. 


The final substantiation of this point of 
view may be said to have been furnished only in 
quite recent times by the work of Zsigmondy and his 
followers upon ultra-microscopic particles and the 
Brownian movement. Thus the phenomenon of heat 
is brought within the pale of mechanics. Sound, 
for which also we possess a special sense, and which 
thus forms the subject of a separate branch of 
physics, has, of course, long been interpreted as a 
mechanical effect. 

The whole range of “physical” phenomena is 
therefore gathered under two main divisions—the 
mechanics of material systems on the one hand, and 
electro-magnetism on the other. And is the process 
of unification to stop there? Or are these two last 
divisions also to be merged into one? There is 
much in modern electrical theory which seems to 
point in the latter direction. Strange to say, how- 
ever, it is not electricity, the more intangible, the 
more remote, which seems to be expressible in 
terms of matter, the more obvious, but apparently 
rather the reverse. A fundamental 
matter is inertia. A species of inertia is possessed 
also by an electric charge, and perhaps all inertia 
is of the electro-magnetic kind, and all matter is 


property of 


electricity. As yet these questions are undecided. 
If we look beyond the bounds of “physical” 
science in the narrower sense, we see signs of the 
It is true that chemistry 
still stands apart, defying all attempts at interpre- 


same unilving tendency. 


tation purely in terms of other physical concepts. 
But much has been done in developing the ground 
on that border land where the two sciences meet. 

The more sanguine among us perhaps look with 
sume confidence to the coming of the day when 
chemistiy will be merged into physics. More hesi- 
tation will be felt in foretelling a similar fate for 
Many think that there are 
which are not reducible to 


the biological sciences. 

elements involved here, 
purely physical entities. Such a question only the 
future can decide. In the meanwhile we must wel- 
come the movement among certain biologists, which 
makes for exact quantitative methods, and lays stress 
on the investigation of those aspects of life phe- 
nomena, which are beyond question of physical 
cha-cter, and as such are governed by physical 
law. From such works as Le Dantee’s recent book, 
“La stabilité de la vie,” should spring a branch of 
science which bears the same relation to biology as 
physical chemistry does to the older descriptive por- 
tion of that science. Whether science will ulti- 
mately be found to fuse into one whole, or to remain 
divided into two or more domains, irreducible to 
lower terms, it is at present impossible to say- 
Quite unmistakable, however, is the modern tendency 
for unification, a tendeney which springs perhaps in 
part from a natural bias of the human mind, but 
which seemingly is due at least in part also to the 
properties of the “objective world” around us. 
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Sir Hiram Maxim 


Autobiography of a Veteran 


f 


hydro-carbon gases He discovered < new process 0 


iking phosphorie anhydride, reducing the cost from 


five dollars to fifty cents per pound. He made th 


first regulator for keeping the pressure constant in an 
electric lighting system quite jindependently of the 
number of lights on the circu q This apparatus was 
exhibited in Paris in 1881, and Sir Hiram was made 
a Chevalier of the Legion of Honor. 

In 1883 he left France and went to London and 
commenced work on an automatic gun. Up to 
me no one had ever attempted to make an auto 
matic gun. The first gun made was operated by the 
backward movement of the cartridge in the ba 
the instant of firing, a system which is largely used 
in automatic pistols at the present day. But this sys 
tem would not work with the long bottle-neck mili- 
tary cartridge, so the next gun made worked by the 


Inventor 


ig the gun to visitors. This invention put Sir Hira 

n the first rank of scientific men It. was though 
lat as he had solved such a difficult probl 

he might solve others 

At that time the British government was about 
pay a very large sum of money for the secret o 
he German slow burning brown powder Many 


the scientific men of London had analyzed the Get 


man powder and found that it contained n if 


element; they could make an exact imitation of 





but the German powder! produced ow 
sures and high velocities ind = the E 
tion produced high pressures and low velo 


Everyone had attempted to find out the secret by 
chemical means, but Sir Hiram attacked it with his 
microscope and found that the German powder was 
slow burning because the crystals of niter, although 
small, were many hundreds o 


times greater than in the Eng 





ated a é s 
ag { ymmen i to serve an apprenticeship 
ize make ait Abbott, Me working in the 
- e and going to school in the winter, up 
) He ie made a tricycle with bicycle 
hee f the present type These are believed to 
have be the first wheels ever made in Ame an in 
wh i 1ub was suspended by spokes in tension 
Du 2 ie civ var he was employed at the 
engil ig works f his uncle at Fitchburg, Mass., 
whe i first as a machinist, then as a brass 
finis : as a draughtsman. During the 
is iro war he left Fitch- 
burg and went to Boston, where 
he el d the employ of Oliver 
P. Drake is a draughtsman. 
Drake was a very clever philo- 


sophical instrument maker, and 


also a builder of automatic gas 


While at Boston, Maxim in- 
vented many different forms of 


gas machines. From Boston he 
went t New Yorl where he 
was employed as a draughtsman 


at the Novelty Iron Works at 
the foot of East Twelfth Street 
At that time this firm had in 


hand the building of the Pacific 


It had been said by those who 
pretended t know iat there 
was no poss way of making 
a machine for carbureting air 
for iminating purposes, which 
would produce a mixture of a 
uni density, but Sir Hiram 
discovered no less than _ three 
separate systems of accomplish 
ng this In I system, the 
regulating lev ¢ vas oper ated 
by the expansion of the air dur 
ing the carbureting step. If it 
was ‘bureted too much, the 





expansion produced a pressure 


that opened a valve and allowed 


air to pass directly from the air 
pump into the pipe leading to 
t burners In another system 
} . } 


he regulating device was Op- 
erated by the specific gravity of 
the gas. For this purpose a cyl- 


inder was suspended on a scale 


beam in the gas If the gas 

as too rich, the cylinder was 
buoyed up and by t 3; movement 
a valve was opened which 


shunted the air around the car 


or T S type vas m ide at the 
Works for the 
Americus Club in Connecticut, 
of wv Bill Tweed was a mem- 
ber This was followed by an 
other system in which the gaso 
line was first converted into a 
vapor by heat under a pressure 
of 35 pounds to the square inch 
The vapor in escaping was made 


to force the necessary air into a 








lish powder. The mystery was 
solved and the money saved 


Sir Hiram followed this up 





by making a hundred 
kinds of powder in a single day, 
all of different degrees of slow 
burning. The sulphur and 
charcoal were put in the miil 
and thoroughly ground and tin 
corporated; the niter was then 
added and specimens taken out 
as the process advanced The 
first specimens were very slow 
and the last extremely violent 

This led to a great number 
of other experiments with pow 
der 

At the 
many officials expressed heir 


beginning of 1885 


opinion that the Whitehead tor- 
pedo could not be relied upo 
in a V se 


was requested to desig 


large gun for throwing aerial 





torpedoes through the ¢ in- 
stead of propelling them 
through the water On May 


30th, 1885, he patented the gun 
desired and proceeded to make 
one. The projectile was pro 
vided with a delayed artion 
fuse working on the same plan 
as the best fuses of to-das The 
experiments with this large 
gun led to the manufacture of 
the first cordite, and triously 
enough this cordite had the ex- 
act diameter and appearance of 
the British 
made some years late! 
cally, it differed but slightly 
from the ballistite of Nobel 


cordite that was 


In the early spring of 1888 
Sir Hiram was requested by 
some high British offici 





turn his attention to the i 
facture of a smokeless powder, 
and experiments were conducted 
through the summer which led 
to patents being taken Novem 
This was fo 
lowed by many other patents 0 


kinds of smokel 


ber 8th, 1888 


various 








Photograph by Hoppé 


gas holder This machine made gas of an absolutely 


uniform density and of any dens 


ity required, and 


came into very general use. One was placed in the 


New 


You 
New York. All of A. T. Stewart’s m 


k post office, another in the Woman’s Home, 


ills were equipped 


with such machines, and one with acapacity of 10,000 


burners was installed at Saratoga 
lighted the Grand Union Hotel, the 
and the Windsor Hotel 

Late on, Sir Hiram took up th 
tricity, made many inventions, anc 
pater He made all the apparatu 
first illuminated fountains at Sarat« 


Springs, where it 


St. James Hotel, 


e subject of elec- 
1 took out many 
s and put up the 


ga Springs, N. Y 


He was the true inventor of the system of flashing 


whi nade incandescent lighting 
he d »vered a process of building 
izing the filaments of electric light 
elect ally in a highly attenuate 


possible, that is, 
up and standard 
by heating them 


e 


d atmosphere of 


SIR HIRAM MAXIM 


recoil of the barrel and breech block, that is, when the 
gun was fired it was allowed to recoil one inch, and 
the energy thus developed performed all the func- 
tions of bringing the cartridges into position, trans 
ferring them from the belt into the barrel, firing 
them. extracting the empty cases, expelling them 
cocking the hammer and bringing the new cartridge 
into position 

When it was announced in the newspapers that an 
American engineer having a little workshop in 
Hatton Garden, London, had made a machine gun 
that would actually load and fire itself, at the rate of 
600 rounds in a minute, from energy derived from th 


burning powder, the public were incredulous; it was 


altogether too good to be true But the little gun was 


very much in evidence and everyone came to see | 


from the Prince of Wales down. Over 200,000 rounds 


litary eartridges were used in show 


of fully loaded mi 


powder (See Engineering 
January 27th, 1911.) Among 


these patents is one for a mi) 


ture of nitro-glycerine, gun-cotton and oil The ap 
plication for a patent covering this was filed fourteen 
days ahead of another application for pra¢ tically the 


same thing handed in by Prof. Abel and Prof Dewar 
In the end. however, it was found that the original 


cordite made by Sir Hiram in the apparatus pa 


ented in 1887 was a practical smokeless powder. It 


was a powder made by this process that was exhibited 


at Springfield, Mass., the first smokeless powder ever 
known in the United States 

When the French were boasting of a very remar 
ible xplosive that they had discovered d wh 
ould be shot through armor plate without explocing 
from the shock, Sir Hiram set to work and very 80 
discovered that this mu boast explosive as a 
modified form of pic a I ide it Engiand 
ind it is practical ! ame as what ie wh as 

f ued on page 63 
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Our National Earthquake Recorder 


Feeling the Earth’s Pulse 
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Seismograph of the Marvin system at the United States Weather Bureau. 














Marvin inverted 


Fig. 1. 
astatic pendulum seismo- 
graph. 
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Arrangement of levers for transferring motion. 


Fig. 2.—Plan and elevation of the 
spring-bow and wheel transmission. 


THE EARTH’S PULSE 








By Emma M. V. Triepel, B.S. 

h . 7 . lamp to a flat, tempered steel must be allowed for. 2. The linear components of 
h age \ h tur! s securely clamped around the otion be taken off and recorded separately, 
, ) top of the pier The greatest cal Friction must be reduced to a minimum 4. The 
ken to nter steady mass vertically above its motion | transmission must be as little as pog- 
B he spring rod and the plate must be of s ‘he proportion between the motion re- 
i 1 ipered ste » secure thorough eived and iat transmitted must be uniform what- 
as ind both must be adjusted as perfectly as ever the extent of motion or its range. 6 Con- 
. s litions simplicity, accessibility, adjustability and 
nn Th l od f building the mountings of the nvenience of manipulation and maintenance must 

fp eady mass within instead of upon the pier secures be secured as nearly as practicable 
' oliditvy and invariability to a high degree besides Prof. Marvin has developed the spring-bow method 
' . ninating unequal hanges of temperature in dif if magnifi ion transmission, the plan and elevation 
d Su i rent " the apparatus, which may cause shift of ich seen in Fig. 2. The topmost extremity of 
: ' . nes of zero position in exposed seismographs the steady mass terminates in an adjustable pin p, 
I! Several requirements must be satisfied in the Two adjt hardened steel cups, shown at ¢, are 
ans ting apparatus 1 A maximum motion inserted ght angles to each other, one above 
the other. S is a piece of steel wire 
0.044 inch in diameter, resting in ¢ 
and bent in the form shown The 
hooks h,h’, are formed of fine wire 
coiled and slipped over S. W is a 
LALO SEALER PBI i Ks fine skeleton wheel mounted on a free- 
; FS s Fae moving, pivot pointed axis. The rim 
of this wheel is provided with three 
grooves marked in units of 0.001 of an 
inch. At one side of the wheel a hole 


rim at the bottom 
One end of a piece of 


is made through the 


of each groove. 


silk sewing thread is 


each of the 


ordinary passed 


through holes in the out- 


side grooves, the free ends being after- 


ward knotted together. A loop of the 


thread is pulled through the hole in 
the bottom of the central groove, leav- 
ing the knot on the inside of the rim. 
The thread is attached to the spring 


h” and 
is suspended ina 
means of a 
wt serves to 


means of the hooks at 


h”. The spring 


bow by 
bow 


free moving fashion by 


thread. The small weight 


keep the point of the spring S in the 


cup 
This system takes off the motion 
very smoothly, obviating shake, lost 


friction. The arrangement 
thread in the three 
balance of 
action of the 


motion and 


- J 
HH the 


double 


grooves secures a_ perfect 


internal forces Th 


spring bow takes up symmetrically any 


slight variations of the thread from 
moisture or other causes; the tension 
is equalized by the threads being free 


to slip over the hooks h” and h” when 


parallel to each other. The wheel W, 


if one inch in diameter, provides for 
3.14 inches of motion and more than 
one turn of the wheel can be made. 

Through this arrangement one come 
ponent of the motion is transformed 
into approximately one turn of the 
wheel W 

To transmit this motion with the 


magnification to the record 


a system of levers shown in Fig. 


necessary 
sneet 


} is employed. The distinguishing fea- 


tures of this system are the means by 
stop 
hen they reach a certain extreme po- 
But the motion of the wheel W 

connection steady 


which the motions of the levers 


Ww 





sition 


and its with the 


mass are not limited by the levers. 
For this purpose devices similar to 
those employed in the lever escape- 
ment of all ordinary watches are used. 


wheel W 
lever 


engages @ 
opening in the Under- 
the fork of the lever a small pin 
notch or flat 


A pin P on the 
forked 
neath 
enters the opening in the 
im of W 
When the 
carries the pin out 


the wheel W 
in the 
fork like- 
passed out of the notch in the 
rim, and the lever is prevented by the 
rim from returning until the return 
movement of the wheel accomplishes @ 
re-engagement of the pin P and fork. 
The end of the lever opposite the fork 
is provided with a delicately pivoted 
pin P, which in turn engages a fork ia 


motion of 
of the fork 


lever, the pin below.the has 


wise 


(Continued on page 631.) 
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Uncovering the ‘* Maine’’ 
How the Work at Havana is Progressing 


LTHOUGH there may be a touch of the morbid in 
A... widespread interest which has been aroused 
by the present attempt to recover the “Maine” from 
the waters which for so many years have given it 
the public interest is something more than 
Rather, it is sympathetic and respectful, and 


sepulture, 
morbid. 

fully conscious of the tremendous dramatic and po- 
litical significance which must ever attach to the piti- 
ful tragedy of 1898. Whether the ship went down to 


been known to occur, especially since the introduction 
of smokeless powder. The case of the French battle- 
ship “Jena” is still fresh in our minds. Improved 
powders possessing satisfactory chemical stability, and 
refrigeration of the magazines to preserve the pow- 
der at a safe temperature, have practically eliminated 
this risk from the modern warship. It will be best 
for all concerned, and will certainly cast no reflection 
upon the ill-fated ship or its officers and crew, if it 


All that now remains to be done in exposing the 
“Maine” is to pump the cofferdam dry, and this work 
is now in progress. At the time the accompanying 
photographs were taken, the water level had been ré 
duced some five feet or more, or sufficiently to expose 
the quarter deck, which thus for the first time comes 
to view after being for thirteen years below the sur 
face. The portions of the wreck that have been ex 
posed are about in the condition that was to be ex- 



































Note the elliptical wall of cofferdam. consisting of circular, steel-pile cylinders, filled in with clay and silt, 


Bird’s eye view of cofferdam and wreck. 


The quarter deck is just exposed; forward are the mainmast and the upturned steel deck 


Five feet of the ‘‘Maine’’ exposed. 




















View inside cofferdam after water was lowered five feet. 


The confused wreckage shows the center of the explosion. The curved member to the 


right is a boat crane. The mass to the left is the steel deck (under side) which was thrown upward and backward by the blast of the explosion. 


her present resting place by accident or design, the 
fact remains that the wreck of the “Maine” was the 
immediate and most potent cause of that upheaval of 
public opinion which resulted in the Spanish-Ameri- 
can war. 

Time, that great assuager of bitter animosities, has 
done its work well during the past dozen years, and 
has left in the minds of both contending nations a de- 
sire to ascertain the exact truth regarding the causes 
of the “Maine” explosion. If it shall be proved that 
the first explosion came from within, it will be cause 
for congratulation, since in that event no reflection 
will be cast either upon the good ship “Maine” or its 
personnel, whereas the elimination of the theory that 
the ship was deliberately. blown up from without will 
take from a proud and friendly nation the sting of a 
charge which they, at least, have always claimed to 
be unjust and unwarranted by the facts. Magazine 
explosions due to the deterioration of powder have 


UNCOVERING THE ‘MAINE”’ 


shall be found that the condition of the unwatered 
wreck shows the force of the explosion to have been 
from within. 

The plan adopted by the army engineers for exam. 
ining the hull of the vessel was to build around the 
wreck a& massive, watertight wall, pump out the 
water, leaving the bottom mud exposed, and then 
dredge away the mud from around the hull, leaving 
the latter in condition for examination. The coffer 
dam wall, which is elliptical in plan, consists of a 
series of cylinders 40 to 50 feet in diameter, which 
were formed by driving down to firm bottom circular 
cylinders composed of interlocking steel piles, each 
cylinder being built by driving the piling piece by 
piece until the circle was complete. To make the 
joints between the cylinders watertight, a segmental 
wall of piling was put down between each pair. After 
the work was completed the cylinders were filled with 
clay and material dredged from the harbor. 


pected, being heavily coated with barnacies and 
marine growth. 

The many fears which have been expressed that the 
cofferdam wall would be unable to withstand the in- 
‘ward pressure of the water have thus far proved 
be groundless, since at the present writing the work 


ts 


is both watertight and stable. The “Maine” lies, how 
ever,” in 37 feet of water, and when this has been 
removed the full test will come. However, the pump 
ing is being done gradually, and as the water inside is 
lowered, the behavior of the cofferdam is being care 
fully watched for any indication of weakness or sert- 
ous seepage Should the wall show evidence of 
yielding, it will be possible to strengthen it by dump- 
ing rock back-filling against its interior wall, and, 

need be, by running heavy timber struts between the 
cofferdam and the wreck; although much reliance can 
not, of course, be placed upon the resisting strength 


of the badly shattered hull 
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John D. Hooker and the One HEiundred-inch Reflector 


A Business Man Who Took an Interest in Astronomy 


By Mary Proctor 

















Service has just issued a very practi- 
n dealing with the structural char- 
ie f vood (Chlorophora tinctoria, 
8 ites and adulterants in the use 
The circular considers only true 

of Ss most common substitutes, leav- 
f oups of other woods employed in 
The idy on the identification 

ul dy woods by George B. Sudworth, 
1 Cc. D. Mell, Assistant Dendrologist 
ed and t results published in a 
1] ratir e need of closer inspec 
voods of ( Great pains and 
i been used in presenting the facts 

l il subj in such language as 
ill intelligent laymen Where 

ised definit and illustrations 

! yn lained so that the aver- 
aud tand them. The authors 
will enable the man in the street” 
ods commonly substituted for fustic 
ignified transverse sections of 


recognize the woods considered. Students 


of forestry, as well as timber merchants, will not only 


reader to 


find this circular very instructive, but also illustra- 
tive of a new and interesting type of government 
publications. The circular begins with a brief gen- 
eral consideration of the properties and uses of the 
woods together with a iist of their common trade 
names. The remaining space is devoted to a detailed 
description of the minute structural elements in the 
wood of true fustic. This paper is the first contribu- 
tion to the literature dealing with the subject of sub- 
stituting inferior woods for a standard kind, and it 
may be cited as an excellent monograph of a smail 


roup of such substitutes 


New Aeroplane Speed Records in France 
an Official try-out of his 
Blériot monoplane 
selected 


N 


engined 


140 horse-power Gnome- 
on 12th, with a 
French team in 
July ist, Alfred 
miles—which is the 
race proper, in 1 


| 


view 
the 
Leblanc 


full 


June 


to being as one of the 
in England on 


929 


rm 


the 


Bennett cup 


rf) 


race 
kilometers- 
be flown in 


flew 15 


distance to 


n hat the irgest tele- parency, illuminated with sixteen electric lights, by but upon being unpacked it was immediately seen that 
A ive been mstructed means of which he obtains a brilliant display of en- the lens was imperfect and did not fulfill the con- 
s, and perha a ma larged views of photographs taken with the 60-inch ditions of the order. 
i ! as wé n astronomy reflector Mount Wilson Becoming profoundly im- Prof. G. W. Ritchey of the Mount Wilson Solar 
i n ade by those pressed with the work accomplished by this telescope, Observatory was instructed to proceed at once 
apa wi their own in l- he became imbued with the desire to furnish the to France and secure the casting of a _ perfect 
vl it s, and having no means for a reflector which would emulate the per- disk which has not yet been completed. Meanwhile 
i 1 nstitution In January, formances of the 60-inch If a 60-inch reflecter will an attempt is at present being made to bring the re- 
amazed t i by his discovery of accomplish more than has been done by the Crossly jected mirror first sent up to the necessary point of 
Jup with the aid of a small reflector at the Lick Observatory on Mount Hamilton, perfection, and the writer saw the polishing process 
1 power of on] di- what will a 100-inch mirror disclose? The construc- actually under way during her recent visit to the 
D i ents hav tion of such an instrument would be the work of a laboratory at Pasadena It is estimated that the ex- 
nat Lick equa il comparatively short time, and enthused with the idea, pense of the mounting, dome and building will 
Yerkes equatorial of 40 incl the Mr. Hooker entered into communication with the Car- amount to seve hundred thousands of dollars in 
ind the Snow yrizontal flector of negie Institution at Washington. He offered to give excess of the original gift of fifty thousand so gener- 
Mount Wilson. the sum of fifty thousand dollars for the manufac- ously donated by Mr. Hooker, but it is his intention 
M Wilson is nearly six thousand ture of a 100-inch reflector. The proposition was ac- to carry the project through to ultimate success 
i ited but a short distance from cepted, and there was no delay in prosecuting the Furthermore, in the interests of astronomical re- 
r] in city of southern Cali work search, Mr. John D. Hooker paid the expenses neces- 
x rom hurricanes, with an The order for the casting of the glass disk was sary for the transportation of the Bruce Observatory 
‘ rbances, and affording ad given in September, 1906, to the French Plate Glass telescop in 1905, from Williams Bay, Wisconsin, to 
i b iny other known place. For Companies at St. Gobain, France, and during the year the summit of Mount Wilson, California, so that its 
i ected a few years ago by the between the spring of 1907 and June, 1908, six or wonderful powers of definition might be utilized to 
mas a ible site for the erection eight castings were made. In order that there might their fullest extent as far as photographing the 
a idy referred to, and the be no delay in the grinding, polishing and figuring Milky Way, clusters and nebule# is concerned. The 
1 ha i the wisdom of this the disk after its arrival, Mr. Hooker constructed at work was successfully accomplished by Prof. E. E. 
of tl sta regions have been dis- Pasadena, in the winter of 1907, a building which he Barnard of Yerkes Observatory, and the result is now 
Dp wzraphs taken with this su ied with all necessary appliances The main being compiled in book form by the Carnegie Insti- 
g th ywwers of definition room is 24 feet square and 20 feet high, and opens tution The scientific world is indebted, however, in 
l " fra For the into a long testing hall this case as in the instance of the 100-inch mirror, 
) ira rs in photo- “The walls of this room are very heavy, made of to the generosity of Mr. John D. Hooker which made 
ula, et brick laid in cement, and covered with a roof of re- the accomplishment of the work possible. 
is lecade of 1@ marvelous growth of inforced concrete. This portion of the building, which The following tribute of appreciation was written 
of her energe public-spirited is separated from the other part by iron doors, may May 25th by Prof. G. W. Ritchey, of Mount Wilson 
( ens has been John Daggett therefore be regarded as fire and earthquake proof— Solar Observatory: 
in of unassuming personality, identified a consideration of no small importance in view of the “In the death of Mr. John D. Hooker of Los Angeles, 
e advancement of the ma- nature of the work to be done within its walls. A not only the Mount Wilson Observatory, but the en- 
California and, from a heavy steel beam, supported over the doorway, car- tire scientific world loses one of its most generous 
a \ a dis guished position ries a traveling crane, by means of which the mirror friends and benefactors. It is quite certain that had 
1, he is been a ader among disk and heavy parts of the grinding machine, one of it not been for Mr. Hooker’s enthusiasm and gen- 
il advancement, which weighs 3.5 tons, can be brought into the room erosity, the 100-inch Hooker telescope, a photographic 
1e way of affording facilities and handled when necessary during the progress of telescope of unprecedented size, which is now under 
s In ea! youth he became in- the work. The testing hall, 100 feet long and 10 feet way in the observatory shops, would net have been 
dating from his first view of a wide, will permit the mirror to be tested from the undertaken. 
the moon seen by him when a boy center of curvature or with parallel light. On one “In his love for science, Mr. Hooker had the vision 
ag Later « he came across a copy side of the testing hall are rooms for the grinding and of a prophet as well as the keen practical sense of a 
Atlas, with fascinating combina- polishing tools, and for the apparatus required to great man of business. He appreciated the vast aid 
terwoven with mythological figures, maintain the polishing room at a uniform tempera- and advantage which could be brought to his beloved 
er h by da and tracing out the ture There is also a large fireproof vault, for the science of astronomy by the use of photography, and 
ht, he idually attained a gen- storage of astronomical photographs. On the other he determined to supply that aid by providing for 
0 ieir position and outlines. Then he side of the hall a series of computing offices is pro- the construction of the largest and most perfect 
irse of lectures on astronomy given by vided, affording with the rooms already available in photographic telescope which the present development 
ther, the late Richard A. Proctor, and the adjoining building, suitable accommodations for of glass making, of optical work, and of mechanical 
enthusiasm was fully aroused. He a large staff of computers.” (Annual Report, 1907, of engineering would allow. 
lation of an astronomical library, and Prof. G. E. Hale, Director of the Mount Wilson Solar “Mr. Hooker watched with the keenest interest the 
a Byrne five-inch objective He fitted Observatory of the Carnegie Institution of Wash- process of the work upon this telescope—the grinding 
upper story of his spacious Colonial ington.) and polishing of the 100-inch glass, and the designing 
Adams Street, Los Angeles, as an ob- In June, 1908, information was received at Los An- of the great telescope mounting and its protecting 
vorkroom for the unrestricted use and geles from the glass companies at St. Gobain that the building. It is a matter of profoundest regret to all 
he Astronomical Section of the South- casting of a perfect disk 102 inches in diameter, 13% of us who have associated with him in his work that 
Academy of Sciences, of which he has inches thick, and weighing 4%4 tons had been success- he could not have lived to see its completion, and to 
er almost from the date of its or- fully accomplished On December 2nd, 1908, in its see the incomparable celestial photography which it 
iron case, it reached the end of its long journey, and will make possible But the work will go on and 
igned what he terms an electro-trans- was deposited in the Hooker building at Pasadena, bear his name.” 
the wood show the characters which will help the hour, 18 minutes and 35 seconds, corresponding to an 


average speed of 71.16 miles an hour. Four days later, 


M. Nieuport, in a similar test, covered 145 kilometers 


90.9 miles—at the rate of 80.15 miles an hour, accord- 
ing to the cable dispatches. Both tests were made 
over a3.1-mile circular course. 


By covering 100 kilometers in 48:58 (76.12 miles per 
hour), Leblanc lowered by 1 minute, 38 seconds Nieu- 
port’s He 
(77.67 miles) in one hour, th2 
distance Le Martin have 
circuit with the Blériot racer in a private test at 
rate of 93.2 miles an hour. 

J. Armstrong Drexel may represent America in the 
international with a Blérict 
T. Weymann with a Nieuport. 
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previous record. 
record for this 
made 


is reported one 
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New Cloud Atlas.—A new edition of the “Interna- 
tional Cloud Atlas,” the publication of which has been 
delayed for several years by financial and other 
stacles, appeared. Subscriptions to 
work, which sells at ten francs, are being received by 
M. Léon Teisserenc de _ Bort, Observatoire de 
Météorologie Dynamique, Trappes, France. 
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Longer Piers for Giant Steamships 


Arrival of the 882 1/2-foot “‘Olympic’’ 


HE arrival of the 60,000-ton displacement “Olym- 

pic” of the White Star Line at the port of New 
York emphasizes the necessity for building longer 
piers to provide proper docking facilities for ships of 
this size, of which undoubtedly a considerable num- 
ber will be built during the coming decade. 

It is due to the timely agitation of this subiect and 
the broad-minded policy of the War Department that 
the “Olympic” is able to tie up at a White Star pier. 
The ship is 882 feet 9 inches in length on deck; yet 
three months ago the longest pier of the White Star 
Company was but 800 feet in length, and the longest 
piers of any kind on the Manhattan shore line, those 
of the Cunard Company, were but 825 feet in length. 
Had no provision been made for lengthening her 
pier, the stern of the “Olympic” would now be pro- 
jecting some 90 feet into the fairway of the North 
River, where her propellers, rudder, etc., would be in 
constant peril of disablement by passing craft. 

The pier head lines of the ports of the United 
States are determined by the Board of Engineers of 
the army, who have charge of the nation’s interest in 
all matters affecting the physical side of our rivers, 
harbors, channels. waterways, etc. It is their duty 
to see that these national properties are not injured 
by the encroachment of private interests, whether 
corporate or personal, and to prevent the extension 
of piers unduly into rivers and channels, or the ob- 
struction of the latter by bridges and other struc- 
tures. The army engineers have been exceedingly 
faithful in their guardianship, and when it was pro 
posed to extend the New York piers 100 feet to ac. 
commodate the longer ships of the present day, they 
strenuously opposed the movement on the ground 
that it would constitute an obstruction to navigation, 
reducing the navigable width of the North River by 
100 feet, and to that extent increasing the conges- 
tion in an already rather crowded fairway. 

Various influential interests in New York, includ- 
Ing the steamship companies and several commercial 
bodies, urged upon the government the wisdom of 
making the desired pier extension, pointing out that 


the Hudson River had considerably the greatest 
width of channel between pier head lines of any of 
the leading ports of the world, the clear width being 
for the Hudson River at New York 2,750 feet; River 
Mersey at Liverpool, 2,000 feet; River Thames at 
London, 1,600 feet, and for the River Elbe, at Ham- 
burg, 1,200 feet. 

By way of compromise, the Secretary of War gave 
permission for the lengthening of the piers by 100 
feet. The ‘important proviso was made, however, 
that the extension must be of temporary character, 
and built of such open construction that the river 
current could flow freely through it. Moreover, the 
permit was made merely for the extension of the 
pier and not for the pier shed. The structure was 
to be removed within a period of eighteen months. 

On the front page of this ‘ssue will be found a 
bird’s eye view of the White Star pier as lengthened 
under this permit. The extension consists of clus- 
ters of piles capped and sway-braced, with planked 
runways for the use of the dock crew in handling the 
mooring and warping cables. It will be noticed that 
even with this 100-foot extension the pier overlaps 
the stern of the “Olympic” only by a few feet; suf 
ficient, however, to give her ample protection against 
collision from passing vessels. 

By way of illustrating the remarkable growth of 
the ocean ship, our artist has shown two other large 
liners, one of which, the “Oceanic,” at the date of 
her appearance, excited even more attention on ac- 
count of her size than has the “Olympic” itself. 
Lying abreast of the “Olympic” is the “Finland,” of 
the old American Line, herself a vessel of no mean 
proportions. She is 580 feet long, 60 feet broad, and 
42 feet in molded depth. In the adjoining basin, on 
the opposite side of the pier shed, is shown that 
famous vessel, the “Oceanic,” the first ship to ex- 
ceed a total length of 700 feet, and the first vessel 
to surpass in length the “Great Eastern.” The 
“Oceanic” is 704 feet long on deck and 68 feet 
broad. 

In a succeeding issue we shall give further par- 


at New York 


ticulars and illustrations of the “Olympic.” It is suf- 
ficient here to give the leading particulars. 

SS2 feet 9 Inches 
850 feet 


92 feet 6 inches 


BPeeGte, GRtrONee §..2. 0. cc ccedes 
Depth, molded, keel to top of 
beams, bridge deck...... 
Total height from keel to navigat- 


73 feet 6 inches 


ing bridge, about ........... - 104 feet 
NGG: TRE. gin go ntsc diode aude 45,000 tons 
RU: GE baie eke nas acs es 34 feet 6 inches 
Indicated horsepower of recipro 

Pe ee ee .30,000 
Shaft horse-power of turbine en- 

ee 66 we geee ow ew ead 16,000 
NE | ok so tciettiatec al ieee cant see 21 knots 
Displacement ....................30,000 tons 


It takes but a glance at our front page engraving to 
show that not merely in the matter of length of plier, 
but also in that of width of basins, the steamship 
companies, if they continue to increase the size of 
ocean liners, will be confronted with a perplexing 
problem. If the “Titanic,” a sister ship to the 
“Olympic,’ were moored in the same basin, say, in 
the place of the “Finland,” it would be difficult, if 
not impossible, to coal the ships at the same time 
Certainly a string of coal barges could not ‘ie along- 
side the two ships simultaneously, nor could empty 
barges be towed out and full barges brought in. [t is 
evident, therefore, that a point has been Feached, at 
least in the history of the port of New York, where 
the whole question of dock accommodation wil! have 
to be taken up anew, and a system of new docks laid 
out on a scale which will provide adequately for the 
inevitable growth of ocean liners of the largest size 
A thorough study of this subject has been made by 
the present Dock Commissioner, Calvin Tomkins, 
and in the mid-month magazine number of the Scren- 
Tiric AMERICAN, which will be published on July 15th, 
there will apnear an article from his pen, dealing 
with this important question 








Correspondence 
The Preservation of Niagara Falls 


To the Editor of the Screntiric AMERICAN: 

At the head of the editorial columns of your pub- 
lication I note that it is declared that “The purpose 
of this journal is to record accurately and in simple 
terms the world’s progress in scientific knowledge and 
industrial achievement.” Immediately following this 
declared purpose, in your issue of May 27th, you 
publish an editorial entitled “Niagara Falls Again 
Threatened.” 

The writer has resided a lifetime in proximity to 
the great Falls of Niagara, has witnessed the electrical 
power development from the beginning, is familiar 
with every detail of it, and confidently asserts that 
the diversion of the waters of the Niagara River for 
power development purposes has made absolutely no 
perceptible difference in the flow of the river. The 
only difference that has been seen in the river has 
been caused by the changes in the direction of the 
wind, by ice jams for a few hours in the winter, and 
by high and low water conditions that are periodical 
and are common to all lakes and streams. Sometimes 
Lake Ontario washes its banks and sometimes there 
are many yards of beach. In corroboration of my 
statement that the power development has made no 
perceptible difference in the flow of the river, I bring 
Official testimony. In the early summer of 1908 the 
two power company plants in this city were entirely 
shut down for several hours, and a test was made 
by United States engineers to ascertain the effect upon 
the flow of the river over the Falls. In a letter to 
the Engineering News of July 2nd, 1908, Major Charles 
Keller, Corps of Engineers, United States Army, officer 
in charge of lake survey, said that during the period 
of the shutdown “The rise shown by the gage set 
by the lake survey close to the crest of the American 
Fall was about an inch, and was fully as much as 
anticipated.” Another test about the same time was 
Officially reported by G. Edward Wilson, secretary of 
the American section of the International Waterways 
Commission, as 46/100 of an inch. The Burton law 
was in effect then, it is in effect now, and Niagara 
Falls is not “threatened” any more now than it was 
then. In fact, a treaty between the United States 
and Great Britain has since been ratified which per- 
mits the diversion of 20,000 cubic feet per second of 


water on the American side and 36,000 cubic feet 
per second of water on the Canadian side. This pro- 
vision was in accordance with the recommendation 
of the International Waterways Commission, which 
thoroughly investigated the subject. The present di- 
version on the American side of the river is 15,600 
cubic feet per second of water, so that there is still 
a leeway of 4,400 cubic feet per second of water 
under the limitations of the treaty. Before the pres- 
ent permits were granted under the Burton law that 
went into effect June 29th, 1906, William H. Taft, 
then Secretary of War, came to Niagara Falls anv, 
gave a hearing to all parties interested. In granting 
the power permits, Secretary Taft promulgated a 
lengthy opinion, in which he said: 

“The International Waterways Commission, a body 
appointed under a statute of the United States to 
confer with a similar body appointed under a statute 
of Canada, to make recommendations with reference 
to the control and government of the waters of the 
Great Lakes and the valley of the St. Lawrence, have 
looked into the question of the amount of water 
which could be withdrawn on the American and the 
Canadian side of the Niagara River without substan- 
tial injury to the cataract as one of the great natural 
beauties of the world, and after a most careful exam- 
ination they have reported, recognizing fully the neces- 
sity of preserving intact the scenic grandeur of the 
Niagara Falls, that it would be wise to restrict 
diversion to 28,600 cubic feet per second on the Amer- 
ican side of the Niagara River, and to restrict the 
diversion ou the Canadian side to 36,000 cubic feet 
a second.” 

Later the British-American treaty provided for a 
diversion of °%0,000 cubic feet per second of water 
on the American side and 36,000 cubic feet per second 
of water on the Canadian side. My information is 
that the present diversion is 27,000 cubic feet per 
second of water. Your statement is that it is 34,000 
cubic feet per second of water. In the opinion re- 
ferred to above, Secretary Taft continued: 

“I have already said that the object of the act is 
to preserve Niagara Falls. It is curious, however, 
that this purpose as a limitation upon the granting 
of permits by the Secretary of War is only specifically 
recited in reference to his granting permits for diver- 
sion of additional amounts of water over 15,600 cubic 
feet on the American side, which are to be limited to 
‘such amount, if any, as in connection with the 


amount diverted from the American side, shal! not 
interfere with the navigable capacity of said river 
or its integrity and proper volume as a boundary 
stream, or the scenic grandeur of Niagara Falls. This 
peculiarity in the act is significant of the tentative 
opinion of Congress that 15,600 cubic feet of water 
might be diverted on the American side and 166,000 
electrical horse-power might be transmitted from the 
Canadian side without substantial diminution of the 
scenic grandeur of the Falls.” And then Secretary 
Taft gave his decision that “Acting, however, upon 
the same evidence which Congress had, and upon the 
additional statement made to me at the hearing by 
Dr. John M. Clark, State Geologist of New York, 
who seems to have been one of those engaged from 
the beginning in the whole movement for the pres- 
ervation of Niagara, and who has given close scientific 
attention to the matter, I have reached the conclusion 
that with a diversion of 15,600 cubic feet on the 
American side and the transmission of 160,000 horse- 
power from the Canadian side, the scenic grandeur 
of the Falls will not be affected substantially or per- 
ceptibly to the eye.” 

That is the diversion that is taking place to-day. 
It was the judgment of the International Waterways 
Commission and the men who framed the British- 
American treaty that an even greater diversion would 
not be injurious. It was the opinion of the Congress 
of the United States and Secretary Taft that the 
present diversion would not be injurious. A _ test. 
made by engineers of the United States Lake Survey 
Corps proved that the diversion is not perceptible, 
and we who see Niagara River daily say that no effect 
on its flow is seen as the result of power development. 
There is now being developed from the Falls of Niagara 
350,000 electrical horse-power. Their total power pro- 
ducing capacity is estimated at from 5,000,000 to 
7,000,000 horse. Do you think the cataracts as a 
spectacle are seriously threatened? C. T. WIiLLiaMs, 

Niagara Falls, N. Y. City Industrial Agent. 


Liquid Slag from Producers 

A T the experiment station of the United States 

Bureau of Mines, Pittsburg, Pa., trial runs have 
been made with a gas producer using coke as fuel, 
with which Ifmetone has been mixed in varying pro- 
portions, the purpose being to flux the ash and form 
a liquid slag, thus avoiding clinker and ash troubles, 
and consequent shut-downs. 
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Dynamite as a Railroad Builder 
High Explosives as One of the Principal Agents in the Building and Reconstruction of Our Railroads 
By Willard Young 
N OT ’ ‘ ’ rd el ind the first place it provides a solid foundation and foot- holes, are several feet apart at the mouth, but con- 
4 lynan a ! ) nt i for the drills and men boring the holes for the verge until they almost meet at the points Next 
' Xp pa wi ul i explosives in the upper part n, by taking out two or four more rows are drilled outside of these, 
' , , in " possible the upper section first, two free faces are provided which serve to widen the wedge when they are 
' now i oO 4 vhen blasting the lower part, and less explosives blasted. These are the relief holes. The “round” 
i ) i ! ib fa i quired when two faces are open than when is completed by the “side” or “rib” holes near the 
" ud \ h 1 nly one is exposed as in the heading sides and the “top” holes across the top, this row of 
rg , , holes being started on a line following approximately 
, gy at the same a foot or so inside of the finished line of the tunnel, 
‘ , ‘ h um et weer and pointing slightly outward and upward. The 
i 4 re on ned wi exact number of holes required for each round of 
i t in ‘ the heading is governed by the size and shape of 
i " H I the tunnel! and the nature of the rock. To blast the 
. : an | i and use in bench a row of holes is drilled straight down into 
‘ y he : und 1 it parallel to the face and several feet back of it, and 
nucl " need to } sometimes another row, almost straight into the face 
. ' , of I , 1 across the bottom. Each of these is charged with 
! j ) ‘ 1X quip two to four pounds of 40 or 50 per cent gelatin dyna- 
' g el N mite Gelatin dynamite is always used in tunnels be- 
i I it ad bed or how pe cause it does not give off objectionable fumes when 
t 1 when rounding exploding, and is highly waterproof. Tunnels are 
jo lrag up heavy grade often very wet and the ventilation is necessarily 
ind t ! n Ww nt app ition « imited 

air brak is as wearing on the body and nerv Railroad cuts, if they are deep ones, are blasted 
the i on the ir and the traci in benches, the depth of these benches depending on 
Wh ’ f the railroads were first built, hig! the kind of drills with which the holes for the dyna- 
explosive e expensive and uncertain Only on mite are bored. When well drills are used, the holes 
0 wo ! re nown, and instead of being able ire generally bored forty or fifty feet deep and 
, ; Seem? ane eunete adapted to almost Face of heading and bench, showing position of bore twenty or thirty feet apart. These holes are often 
‘ : ar kind of rock which is encoun d, a holes for dynamite. charged with several hundred pounds of dynamite, 
is m™ I ‘ vas n S to do a nd f Ty, Judson powder or blasting powder, the quantity and 
blasting wit} ictica ‘ 1 of dynamite Nat » kind of explosive being governed by the depth of the 
a] h < " va able for much of \ bore holes, character of the rock and other local con- 
the blas " ‘ 1 have made the co ditions When the blasting is carried on in cold 
ften | rl vas of the reasons why > weather the 40 per cent grade of low freezing dyna- 
nstead ng through I intain as is d mite is generally used unless the rock is so soft and 
oday, th " uis wound tortuously over or around > the work so dry that blasting powder will be satis- 
In railroad building and the railroad shorten " factory When holes are bored with ordinary rock 
yw i ‘ 1 for miles through the > drills, the system of blasting is much the same. The 
irer to their base, great open cuts Mh, 7 4 A holes, however, are not often deeper than twenty feet, 
are ma e hills, one-third or one-half way 7 4 are spaced six to ten feet apart, and are charged 
up their sides, and the rock and earth taken out is Ba \ with a much smaller quantity of explosives The 
ised to fill up to approximately the same level a road tH Ay P first cut on each level, when the railroad is to run 
bed acros } vijoining valleys Instead of curving “UY LA through a hill, has but two free faces, the top and 
| the way around the spurs of mountains and of front, and is commonly called the “thorough cut.” The 
hills, railroad builders it them partly away succeed‘ng cuts on each level, which are made for 
None of t boring and slicing through rock can | the purpose of widening the original cut, are known 
be done ¢ ) ally without dynamite It would yi } as “open” or “side hill” cuts, and having three faces 
take twenty-five to thirty carloads of dynamite } free, require less explosives per yard of cut than do 

blast a double track railroad tunnel a mile ong A thorough cuts. 
Much dynamite is required for the same yard Yi, / / Uy YY yy; Yj It is sometimes more economical to blast away all 
age in open work of a short spur running across the right of way than 
Railroads and all other tunnels more than six or Longitudinal section through railroad tunnel, showing to make a thorough cut through it or to swing around 
elght feet h . iriven in two sections. one above bore holes for blasting. it. In this case the spurs are disposed of by exploding 
the other. The uppe1 tion. called the heading. is a very large charge—often several thousand pounds— 


started first and always kept a number of yards in 


advance of the lower section or “bench.” This prac- 





ly divides the tunnel into a smaller tunnel, six 


as wide as the upper part of 





represented by 


the nel I nore onomical and convenient 
i é 4 innel in this way than i would be to 
ittem pt > carry f ward t it face at once In 
— = — 
| 


The holes in the heading for the explosives are 
usually drilled six or seven feet deep and each is 
charged with from three to six pounds of blasting 
gelatin (100 per cent) and 50 per cent or 60 per cent 
gelatin dynamite. First a wedge shaped section ex 
tending from the bottom to near the top is blasted 
out, two vertical rows of holes being drilled for the 
These holes, which are called the “cut” 


purpose 


of Judson powder, blasting powder or dynamite, under 
them. To get the dynamite into the proper position, 
small tunnels, often with cross headings or chambers, 
are driven into the spur and in these are packed 
the explosives. The blast in work of this kind is 
usually very spectacular, though it does not often 
make a great deal of noise or shock at any consider- 


able distance away 
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\ big blast in a heavy railway cutting. 
DYNAMITE AS A RAILROAD BUILDER 
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Catskill Water Supply Tunnel Below the Hudson River 


How the Aqueduct Will Make an 1100-foot Dip Below the Gorge 


HE construction of the reservoirs and aqueduct 

for bringing a daily supply of five hundred mil- 
lion gallons into New York from the Catskill Moun- 
tains has involved engineering work of great magni- 
tude, and in some cases of considerable perplexity 
and difficulty. As it turned out, the most serious 
problem was encountered at the Hudson River, where 
the engineers had to determine upon the best method 
for conducting the water past that great natural ob- 
stacle 

Four alternative plans were considered; first, to 
lay steel pipes in trenches dredged across the river 
bottom; second, to drive a tunnel through the glacial 
deposit in the river bottom; third, to carry the aque- 
duct across the river upon a bridge; and lastly, to 
build a huge inverted siphon at a depth sufficient to 
bring it entirely within the solid underlying rock. 
The last was the plan adopted. 

To determine the depth and character of the reck, 
fifteen vertical holes were drilled from the surface 
of the river, and two inclined holes, of different de- 
grees of inclin- 


Hudson River at an elevation of 400 feet above mean 
water level. Hence the total head of water is about 
1,500 feet, and the total pressure on each square foot 
of the tunnel is about 46% tons, which is balanced 


with a wide margin of safety by the weight of the 
superincumbent mass of rock, silt and water. 


Audibility of the Aurora 

N O question in connection with the aurora polaris 
1 has been more discussed than that of the sounds 
said sometimes to accompany this phenomenon, and 
usually compared to the rustling of silk, cracking, 
hissing, whizzing, etc. A majority of the scientific 
observers of the aurora have never heard _ these 
sounds. Tromholt, one of the most careful students 
of aurore, says in his book, “Under the Rays of 
the Aurora Borealis’: 

“Without absolutely refusing to believe in the pos- 
sible existence of such a sound, I fancy*that there 
must be some acoustic deception or misunderstanding 


the aurora, and one of the most convincing cases 
heretofore reported in support of the other side of 
the controversy was embodied in a recent letter to 
the secretary of the Royal Astronomical Society of 
Canada from Mrs. George Craig, who writes from 
Dawson, Yukon Territory, under date of March 2ist, 
1911: 

“About 1:30 A. M., on January 26th, as Mr. Craig 
and I were returning home after spending an evening 
out, we were startled by unusual sounds, seemingly 
from above us. We were not looking for auroral 
displays, as the temperature was about 50 deg. below 
ze.o (much too cold for indulging in astronomicai 
observation), and were scurrying home with heads 
bent down into our fur storm collars, and with no 
thought of anything except the desirability of reach- 
ing our own fireside as quickly as possibie 

“We were arrested by strange sounds, like the 
swishing and brushing together of particles of finely 
broken glass. The sound came in great waves, pass- 
ing slowly backward and forward over the auroral 
arc. Sometimes 
the wave, with 





ation, were es n 
driven from é : esr Poy, <anre tes? aegis = 4] its musical tink 
each shore. Six ling, would al- 
of the vertical most seem to 
holes reached surround us 
then it would 


bed rock, and 


one of them 
in the center 
of the river 
reached an ulti- 
mate depth of 
768 feet, when 


it had to be 
abandoned with- 
out reaching 
bed rock. This 
boring 
oped the fact 
that the present 
Hudson River 
flows in an old 
glacial gorge 
which has been 
filed up with 
deposits of silt, 
sand, gravel, 
clay and bould- 
ers to a depth 


devel- 
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of over 800 feet. 

Now it was 
realized that a 
deep - pressure 





tunnel, to be 





perfectly reli- 
able, must lie in 
absolutely 
sound and un- 








recede so far as 
to be almost in 


audible. Then 
again it would 
come nearer, 


and then drop 
down guite near 
to us, and then 
recede again 
up high over- 
head. For the 
most part, how- 
‘ th vave 
back 
and forth regu- 
larly over the 
auroral are 
nearest to us. 
“Our ‘50 be- 
low zero’ mist 
enveloped the 
heavens and the 
earth, but, as 
far as we could 
see, there were 


traveled 


no ‘streamers’ 
and no ‘corona’; 
merely two pret- 
ty, well-defined 
arcs. 

“IT may men- 
tion that we 








fissured rock; 
and since it was 
impossible to 
test the rock by 


This huge sypkon, 14 feet in diameter, will carry the 500 million gallon per day 
water supply for New York beneath the Hudson River at a depth of 1,100 feet. the 


were crossing 
park at 


the time we 


vertical borings CATSKILL WATER SUPPLY TUNNEL BELOW THE HUDSON RIVER first heard the 
made from sounds, and 
scows anchored in the river, the engineers deter- which has created this belief in an auroral sound. everything was as near absolute silence as could wel! 
mined to explore the underlying material by means During my stay at Koutokxino I was daily surrounded _ =e I am told that a Mr. W. H. Wright, of 


of inclined borings driven from either shore. Accord- 
ingly, two shafts were sunk to a depth of between 
two and three hundred feet, and from them two dia- 
mond drill borings were started, which ultimately 
crossed at a depth of 1,500 feet below the surface 
of the river. A good rock was found at that level. 
To make the survey more reliable, a second pair of 
holes was drilled at a less inclination, which crossed 
at a depth of 950 feet below the river surface. The 
rock was found to be perfectly satisfactory, and such 
water as was found was limited in extent and due 
to well-understood geological causes. 

It was therefore determined to sink the east and 
west shafts to a depth of from 1,150 to 1,200 feet 
below ground surface, and connect them by a tunnel 
3.022 feet in length at a depth of 1,100 feet below 
the river surface. The shafts have been sunk, that 
on the West Shore to 1,153 feet, the East Shore shaft 
to 1,187 feet, and the boring of the tunnel toward 
the center of the river has made good progress, the 
easterly section having advanced at the present writ- 
ing about 260 feet, and the westerly section 170 feet 
from their respective shafts. Both the shafts and 
the tunnel will be lined with a high grade of Portland 
cement concrete, which will give them a finished in- 
ternal diameter of 14 feet. The aqueduct reaches the 


by people who believed as firmly in the sound as in 
the Holy Gospel, yea, at Bossekop they even told me 
that they did not think there was any aurora borealis 
at all until it whizzed; and still I maintain that of 
all the intense aurore I have observed in various 
parts of the Arctic regions, and which I am sure I 
have watched with more attention than is generally 
bestowed on them, every one hag been perfectly 
silent.” 

These words represent the attitude of most writers 
on the aurora to the question of its audibility. Angot 
points out that the possible causes of erroneous ob- 
servation are very numerous; the observer may be 
tempted to attribute to the aurora many sounds that 
have nothing to do with it, a principal one in the 
polar regions being the incessant crackling of fields 
of snow, and the faint sounds that accompany the 
formation of smal! needles of ice on clear, cold nights. 
On the other hand, the supposed sounds have also 
been explained as subjective phenomena—the “phon- 
isms” of the psychologists—the brilliant light of the 
aurora suggesting the sensation of sound by a kind 
of synesthesia, the converse of the process knowri 
as “colored audition.” 

Theie remains, however, much evidence to contra- 
dict these attempts to explain away the sounds of 


Dawson, reported having heard the same sounds on 
the same morning at 2 A. M.” 

Mrs. Craig states further that during her eleven 
years’ residence in the Yukon, though she had seen 
many splendid displays of the aurora, she had never 
before heard anything approaching a sound coming 
even from the brightest of them. 


The South Sea Swells 
E all remember with what frequency in the old 
narratives of experiences in the South Seas ref- 
erence is made to the heavy swells of the ocean, which 
impressed the navigators with the idea of their remote- 
ness from land 
The great size of the sea waves in high southern 
latitudes has been explained by the fact that south of 
the Cape of Good Hope and Cape Horn there is neither 
windward nor leeward shore, and the prevafilng wind 
in all longitudes is westerly. Thus when a west wind 
springs up it finds a long westerly swell, the effect of 
a previous wind, still running. The new-born wind in- 
creases the steepness of this swell, and so forms ma- 


jestic storm waves, which sometimes attains a length 


of twelve hundred feet from crest to crest. The aver- 
age height attained by sea wav feet is about balf 
the velocity of the wind I per hour. 
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Illustrations and Applications of Electric Mathematics and Medicine ane og wertgyeni pamcKNe one ee 
Pn . broadcast in book form, apparently uncontradicted, 
rension he an article with the above heading in Arms and Possibly the whole thing is considered fiction, but thig 
— ' lica ‘elt der Technik re the Man, Capt. Louis C. Duncan, Medical Corps, = ctatem: nt, reflecting in the gravest manner on our 
| produ y 1 and cleverly il- United States Army, says “I believe it was stated army, and more pointedly on the medical department 
rated passag from a recen book, “Entde that the death rate for operations on abdominal of it, is put down as a fact. To show the supreme 
ckhungsfahrte n den elektrischen Ozean, published wounds in the Cuban war was 100 per cent But an absurdity of it let us reverse the problem Let us 
by Prof. A. Sia of Berlin, the well-known wireless examination of the data showed but three such say we had one-fourteenth as many deaths from 
egraph p wounds, and they not operated on in the field. At wounds as from disease in 1898. The Japanese had 
1 first , met to w h tl aut draws any rate it should be obvious that no valuable con- four times as many deaths from wounds as from dis- 
atte! ; ned to demonstrate the fact that the clusion could be drawn from so few as three cases. It ease; therefore they had fifty-six times as many deaths 
| = of , ry on open circuit carry charges quite is stated that in our civil war there were four times as from bullets as we, Q.E.D. And in a war between us 
P \ se ob 1 yon a we should get off with but 12,500 killed, while the poor 
al w } i ibbed to ele y As Japanese would lose 700,000. Ridiculous, of course; 
wn it g » disk rode fo t te but not an iota more so than the other | 
ina 1 nd ba y, and between tft i “The fallacy in both cases lies in using a variable 
1 ifely pended a ece ¢ fine aluminium fo quantity, or, worse, two variable quantities, as a 
The who i with a glass bell to protect it standard of comparison. Use a fixed quantity—1,000 
from air current Unde these circumstances the men in service one year—as the standard, and this 
tluminium fo een to be first attracted toward one error disappears If we use this, the only logical 
o ( e which happens to be nearest) standard of comparison, we learn that the record in 
owing to tl gathering an induced charge upon 1898 was not fifty-six times as bad as that of our Ori- 
t } posite in sign to that of the inducing ental friends in 1904-5; it was not ten times as bad; 
electrode As von, however, as the foil touches th it was not even twice as bad. The actual facts are 
electrode rece s by onduction a charge of the that the American death rate from disease in 1898 
s in a he disk, and is instantly re was about twenty-five per 1,000 per annum, while 
Ie i id ) opposite electrode, to which it the Japanese rate was between twenty-five and thirty. 
gives its cha the same time receiving now a Their rate was no better than ours But that is not | 
new charge of the opposite sign. This succession of Fig. 1.—‘* Electric pendu- Fig. 2.—Attracted disk elec- all. In the year 1899 we had a considerable army in 
events repeated indefinitely, the foil swinging to lum.”” A metal leaf trometer, an instrument the Philippine Islands; that is to say in the tropics, 
and fre a pendulum. In this way the battery is oscillates between the for measuring differ- which had always been death traps for armies. Com- 
very slowly discharged terminals of a battery. ences of potential. pared with these islands Manchuria is by all reports 
The e of affairs which exists at the poles of a a health resort. Col. Harvard says it is one of the 
atte is nt vy described by saying that there many deaths from disease as from bullets; while in healthiest countries in the world Yet our loss from 
is a diff nee of potential, or an electric tension be the Spanish war there were twelve times as many. disease in that year of campaign is reported by the 
tween them For the purposes of practical applica- The obvious conclusion of the average reader 1s that surgeon general to have been 15.30 per thousand; actu- 
tions of electricity it is necessary to have some meas there was three times as much disease and death in ally far less than that of the Japanese. This will be 
ure of this tension The idea naturally suggests it the latter war as in the former. This conclusion is news to those who calculate the success of a sanitary 
self to use the attractive force between the two poles entirely false, the fact being that there was more corps on the basis of the battle losses 
to measure this tension. and this is in fact one of the than twice as much disease and deaths from disease “Another grave defect of this battle-to-disease ratio 
methods employed to measure difference of potential (proportionately) in the civil war as in the Spanish is that it gives no information of the progress of the 
An electro meter built on this plan is shown in Fig war Again, it is stated that in the Boer war the sanitary corps, whether toward better things or worse 
2 To measure the difference of potential between British lost twice as many men by disease as they did Col. Simpson, of the Royal Army Medical Corps, says: 
two points, such as the poles of a battery, the one is by bullets, while with the Japanese in the Russian ‘In McKenzie’s tables and in others stress is laid on 
connected to a fixed plate, and the other to a movable war the ratio was precisely reversed. What is the the ratio of loss by disease to that from battle. This 
disk suspended above the first There is thus pro- conclusion? Why, that the British losses from disease is, of course, a legitimate comparison from some 
duced an attraction between the two disks, and the were four times those of the Japanese, and reasoning aspects, but it must not be diverted from its useful 
amount of this may be indicated directly by a pointer still farther it is proclaimed that the Japanese san- purpose, and employed as a criterion of the excellence 
as in a lette scale. or may be determined by means itary arrangements must have been far superior to of the medical service engaged.’ He proceeds to shov’ 
of 2 counterpoise weight the British. Again, all this reasoning is fallacious and that the disease death rate may be increasing as com- 
An effect of electrostati tension which makes the conclusions false. The British losses were no pared with the battle losses, while the actual disease 
itself felt in various ways is its influence death rate computed for each thousand 
upon the ondensation of liquids from men is steadily declining; a state of af- 
vapors and from small! drops into larger fairs which actually occurred during the 
drops To th iction is, for instance, due South African war. From 1899 to 1902 
in part T efreshing learness of the the disease death rate rose from twice the 
air w h is felt after a thunderstorm battle losses to four times their figure. 
This i not due merely to the washing By the usual fallacious reasoning the sani- | 
down of the dust by rain, but at least in tary service was steadily declining in ef- 
part also to the condensation of moisture ficiency In fact, it was steadily improv 
upon dust nucle which are in this way ing and the death rate from disease de- 
carried to th ground The condensing creased from 38 per 1,000 in 1899 to 21 
action of a field of electric tension can be per 1,000 in 1902, or almost fifty per 
shown experimentally by means of a foun cent. 
tain Ordinarily this presents the ap- “How do these errors arise and what is 
pearance shown in Fig. 3, the water fall the remedy? It is one of the simplest 
ing back in a fine spray. But on bringing facts of mathematics that, in ier to 
up for example an electrified ebonite rod . 3 . P - ~ measure two unequal quantities, a single 
the water s seen to gather! nto large Fig. 3. —A fountain Fig. 4.—The —— fountain Fig.5.—Slaby . fixed standard is salen, No rule-of- 
beads (Fig. 4 It has been proposed by of water under under the influence apparatus for thumb carpenter would undertake to 
. Sir Oliver Lodge to make use of this phe ordinary condi- of am clectele condensing measure two boards using a foot rule for 
tions. field. smoke, y 
nomencn for the purpose of laying the one and a metric tape for the other, and 
| very troublesome dense fogs which peri- not knowing how to reduce the meter to 
edically engulf London and other cities of England greater than the Japanese. The Japanese had as much feet. Yet that is precisely what is done by many 
Prof. Slaby has also carried out experiments on smoke or more disease than the British. writers. They say the Germans in 1870 had three- 
abatement, using the apparatus shown in Fig. 5. A “In a series of articles recently written by an im- fourths as many deaths from disease as from wounds, 
turpentine lar s burnt beneath a hood, ard the aginative gentleman (Gen. Homer Lea), and since while we, in 1861-65, had four times as many deaths 
dense black smoke thus produced is allowed to pass published in book form under the title ‘The Valor of from disease as from wounds. Ask them the relation 
ip a tal! stovepipe in which are placed two terminals Ignorance,’ this fallacious reasoning reaches the very between the battle losses and they do not know; do 
onnected » a high tension circuit it was found height of absurdity The statement is actually made not even think it important. They are measuring by 
that in thi vay every particle of the soot formed in all seriousness that there were fifty-six times as two standards 
suuld be condensed at the bottom of the pipe At many deaths from disease (proportionately) in our “The idea of comparing disease with battles aross 
} re sight th ippears to be a most desirable achieve army in 1898 as there were in the Japanese army some years ago, when the world, and more especially 
: ment, fo he smoke thus condensed of course un during the recent war with Russia Here are the the taxpayer, was not convinced of the necessity for 
{ burnt fuel, and a h of considerable value Un words In the Spanish war fourteen men died of organized medical departments for armies In order 
fortunately, the cost of the operation is found to be disease to one on the battlefield. In the Japanese to convince the reluctant taxpayers and their repre 
out of proportion » the values recovered The same army during the Russian war four deaths resulted sentatives of the necessity for a sanitary corps with | 
objection is the cause of Sir Oliver Lodge’s fallure to from bullets to one from sickness.’ ‘In a war between proper rank and pay the argument that disease caused 
iM e fog tuation in a practical way Japan and the United States, . . should the ratio more deaths than wounds was presented. It proved 
; I ) n ne irily follow, however, that experi- remain the same, . . . the American losses from an effective one. Surgeons to treat wounds had a! 
; of ti } remain quite fruitles For disease would be 700,000, as against 12,506 Japanese.’ ways been found necessary. Cabinets and chamber 
" urpos f industry electrical con- The colossal error of this ill considered statement grasped the argument and provided for men to curs 
det : f should be apparent to the most simple. Yet it is pub- disease and later to prevent it. The comparison was | 
; 
: 
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good and legitimately used, but since then it has been, 
as Col. Simpson says, ‘diverted’ and perverted to the 
purp of comparing the efficiency of the sanitary ser- 
vices of armies, and it must be said that the tables in 
many works on military hygiene lend themselves 
readily to such a perversion. It is against this per- 
version, with its resulting haziness, confusion and 
positive errors, that I protest. The number of deaths 
from disease in each thousand men for each year of 
the war should be actually computed. The length of 
the war and the average number of men in the field 
are very important factors. Then the number of 
deaths and the efficiency of sanitary measures in the 
army may be fairly compared with those of another, 
in the same or another war. To be sure, there will be 
some small place for error, nothing human is perfect, 
but the ratio will be a very close approximation. Ifthe 
data are worked out by months, it may be determined, 
as a war progresses, whether the sanitary corps is 
improving the situation or not The number of 
deaths per thousand per annum is the only standard 
for measuring the efficiency of the sanitary corps of 
an army, using deaths as a basis. Deaths from bul- 
lets have nothing to do with the problem. To intro- 
duce them only leads to confusion and error. 

“Deaths from disease, per thousand, per annum: 
British army in India, 1832 to 1852, 69; French army, 
Crimean war, 121; British army, Crimean war, 93; 
United States army, war with Mexico, 110; Union 
army, civil war, 53; German army, Franco-Prussian 
war, 18.8; United States army, Spanish war, 25; Brit- 
ish army, South African war, 24; Japanese army, 


Russo-Japanese war, 25-30; Russian army, Russo- 
Japanese war, 25; United States army, Philippines, 
1899, 15.3. The death rate for the Russo-Japanese 
war has not as yet been accurately determined. The 
number of deaths from disease in the Japanese army 
was 27,500, the time one and two-thirds years; the 


average number of troops could hardly have exceeded 
550,000. This gives the death rate of thirty per 


thousand per annum.” 


The Speaking Dog “Don” 


peo" several month 
cording to newspaper report, actually speaks or ar- 


a dog named “Don,” which, ac- 


ticulates words, has been exhibited in Germany. Dr. 
Prochnow, in a recent issue of Die Umschau, gives 
an 2nalysis of the dog’s performance and dispels most 
of the glamor that has surrounded it. He finds that 
the dog, in reply to questions, barks a response which 
can be interpreted as “hunger, “ruhe”’ or “kuchen,” 
indicating that he is hungry, sleepy or wants a bis- 
cuit. Don seldom answers promptly and correctly 
and evidently does not understand the meaning of the 
questions. He does not even utter his own name cor 
rectly, as he cannot press his long tongue firmly 
enough against his teeth to produce the true sound 
of “D.” The vowel sound is likewise imperfect, so 
that the name, as the dog pronounces it, sounds as 
much like “Wow” as like “Don.” To the question “Was 
hast du?” Don responded with barks, some of which 
suggested the word “hunger.” The word “haben” 
was “spoken” almost as a monosyllable and with very 
indistinct vowels, so that it differed little from “Don.” 
The words “kuchen” and “ruhe” were also very much 
alike, as the “ch,” “h,” and “n” were very indistinct 
and the initial consonants were almost imperceptible. 
The indistinctness of the “r” is surprising, as many 
dogs produce this sound involuntarily. 

In Dr. Prochnow’s opinion, Don differs from other 
dogs only by a more highly developed imitative faculty 
and by the ability to produce several peculiar com- 
binations of sounds which suggest spoken words. He 
shows no evidence of extraordinary mental ability, 
and often answers incorrectly. He apparently does 
not know the meaning of the questions which are ad- 
dressed to him. These questions are usually pro- 
pounded in a regular order, and the dog responds 
with the corresponding series of answers. That the 
dog once voluntarily uttered the sentence, “Don 
hunger haben” (“Don is hungry’), as has been as- 
serted, is extremely improbable. The psychical prob- 
lem of the speaking dog is similar to that of “wise 
Hans,” the educated horse which attracted so much 
attention a few years ago. Don has also been trained 
by his numerous public performances, if not other- 
wise, and his exploits are elicited by favorite mor- 
sels. Hans learned to observe closely. Don has 
learned to repeat his stock of “words.” 

The principal factor in these performances is sup- 
plied by the hearer. Almost everybody who hears the 
speaking dog already knows the questions and an- 
swers, which are printed in a circular which is dis- 
tributed among the audience. Hence the auditor often 
hears in the dog’s bark the word that is already in 
his mind and almost in his ears. Most of the words 
employed are dissyllabic, like the usual bark of a 
dog. Despite this aid furnished by the self-deception 


of the audience, the young lady who exhibits the dog 
usually finds it necessary to interpret his replies. 


The Design of Lightning Conductors and the 
Fundamental Principles Involved Therein 

UR ideas as to the mode of action and conse- 

quently as to the proper design of lightning con- 
ductors have changed materially within the last few 
decades. This subject is discussed by Prof. Slaby in 
the article referred to on page 622. The virtues of the 
old-fashioned rod with gold or platinum points are 
more or less illusive. Such a 
conductor, if improperly installed, 
may be a_ positive source of 
danger. For a projecting point 
on a building certainly does 
tend to draw the lightning upon 
it, while the path followed by the 
discharge subsequently depends 
on several factors, and does not 
by any means necessarily follow 
the line of the conductor. The 
fact which has to be borne in 
mind is that a lightning dis- 
charge is not analogous to a sim- 
ple direct current, but is  oscil- 
latory in character. Hence in 
discussing the path followed by 








such a discharge we must take 
into account not simply ohmic 





resistance, but also impedance; 
that is to say, the part played by 
self-induction. This latter point 
is very clearly brought out by a 
experiment, illus- 


Fig. 1.—Apparatus for 
demonstrating the sig 
nificance of ohmic re- 
sistance and of induct 
ance in determining the 
ath of direct and high 
eequenatt alternating 


pi mt simple little 


trated in the accompanying draw- 
ing (Fig. 1). A double loop is made part of an elec- 
tric circuit. The one limb of the loop is formed into 
a U and made of wire of comparatively low resist- 
ance. The other limb is straight, and includes an 
electric lamp, whose filament, of course, represents 
a rather high resistance. If now the terminals of 
this loop are connected to a source of direct cur- 
rent of suitable strength, by far the greater por- 
tion of the current goes through the wire loop, 
and the lamp remains dark, the current through it 
being too insignificant to raise the filament to in- 
candescence. If on the other hand a very high fre- 
quency alternating current is applied to the termi- 
nals, we now find that the lamp lights up brightly. The 
reason for this is to be found in the shape of the con- 
ductors, and is commonly expressed by saying that a 
loop of wire has a higher self-induction or a greater 
impedance than a straight wire. The effect of a self- 
induction is felt only while the strength of current 
is changing. For this reason it is of practically no 
consequence when working with direct current; but 
its importance is felt as soon as we have to deal with 
alternating currents, in which, of course, the strength 
of current changes from moment to moment. Thus 
ifalightning 
conductor is bent 
into a loop at any 
portion of its 
course, it may oc- 
cur that the dis 
charge has less 
difficulty in sim- 
ply leaping across 
the loop through 
any intervening 
material than in 
following the 
‘*better con- 
ductor” along the 
loop. 

Another point 
to be remem- 
bered in the de- 
sign of lightning Fig, 2.—The Eiffel Tower in a thunder 
conductors is that storm. The extensive ironwork of the 


f structure presents an excellent path 
0 for the lightning discharge. 

















for currents 
very high  fre- 

quency, such as a lightning discharge, it is practi- 
cally only the surface of the conductor which is ef- 
fective. For this reason a hollow pipe proves quite 
as useful as would a thick rod of the same external 
shape, and a good practice is to establish electric 
connections between all the gutters and other metal 
work of a building, as these, with their large surface, 
form an excellent conductor for high frequency dis- 
charges. Another feature which has been found to 
require more careful attention than was formerly be- 
stowed upon it is the earthing connection. It used to 
be thought that merely burying the earthing plate 
sufficiently deeply to insure contact with the under- 
ground water was a sufficient precaution. What is 
needed is to insure that at the point of earthing a 


very large electric capacity is provided sufficient to 
fully insure that this point is made a loop for the 
oscillating discharge. It is not enough to merely pro- 
vide a terminal plate of several square yards area 
The best arrangement is a star of long radial wires, 
such as are now used for the earthing of wireless 
velegraphy systems. It is of interest in this cennee- 
tion to note the magnitude of the earthing arrange- 
ment at the great wireless station at Nanen The 
total length of wire buried here is no less than 33% 
miles, arranged in 324 radial spokes buried 82 feet 
deep in the ground. Probably the best grounding for 
a lightning conductor is the system of gas and water 
mains, and the best form for the lightning conductor 
itself is that of a metal cage, constituted by the meta! 
parts on the surface of the building, which have been 
properly joined together. 


Why is Europe in Advance of America in 
Pioneer Inventions ? 
“<< VERYBODY ig familiar with the claim that 
American inventors, engineers and manufac 
turers lead the world,” says Engineering News. “A 
vast amount of boasting has been done about Ameri- 
can ingenuity and originality and enterpris¢ If this 
claim were well founded, it would be indeed matter 
for national pride; and a quarter century or more 
ago such a claim had a good deal to justify it. There 
are a number of fields of invention and manufacture 
in which the pioneer work was done by Americans 
and in which the statistics of exports still testify to 
our high standing. 

“But,” continues the Engineering News, “when one 
views the whole field of engineering and industry, 
and particularly the progress of the past twenty-five 
years, it is rather humiliating to confess that instead 
of being in the lead, the United States are lagging far 
in the rear. 

“Take for example the advances made in fron and 
steel metallurgy during the past twenty-fiv years 
Some original contributions have been made to the 
art by American inventors in that time, of course; 
but the great advances which have been made have 
almost all originated abroad. We are to-day some 
thing like five years behind Germany in iron and 
steel metallurgy, and such innovations as are being 
introduced by our iron and 1 ma { vers are 
most of them merely following the lead set by for- 
eigners years ago. 

“We do not believe this is because American en- 
gineers are any less ingenious or original than. those 
of Europe, though they may indeed be deficient in 
training and _ scientific education compared with 
those of Germany. 
wholesale consolidation which has taken place in 
American industry. 
clumsy to take up the development of an origina! 
idea. With the market closely controlled and profits 


We believe the main cause is the 


A huge organization is toe 


assured by following standard methods those who 
control our trusts do not want the bother of develop 
ing anything new.” 

The Engineering News states that it instances 
metallurgy only by way of illustration There aré 
plenty of other fields of industry where exactly the 
same condition exists. Americans are building che 
same machines and using the same methods as & 
dozen years ago, and the real advances in the art are 
being made by European inventors and manufai 
turers. 

“Those ‘effete nations of Europe’ actually appear to 
take a certain pride in doing new things that ars 


worth while. Original work by engineers and d 


signers is encouraged and rewarded. In some cases 
American manufacturers take up these foreign inven- 
tions after they have been developed on the other 
side of the water, and after four or five years the 
new improvement begins to be introduced here In 
other cases a dozen years or more elapse before any 
American has enterprise enough to introduce here 
what has been proved to be excellent on the other 
side of the ocean. 

“It would be easy to cite fifty or a hundred im 
portant inventions of the past quarter century which 
have originated in Europe. 2 

“A notable illustration of this lack of originality 
in present-day American industry is the develop 
ment of the internal combusiion enginée There is 
no doubt that the application of this type of prime 
mover to a wide range of uses has been the mo im- 
portant development in mechanical engineering of the 


past twenty-five years; but the origimal werk in this 


field has almost all been done abroad We havea 
merely copied the European inventions Of course, 
there are some few meritorious detaile of design 
which have been worked out by Americans, but 


nearly all the really notable advances fn the field of 
gas and oil engines from the beginning have been 


made in Europe.’ 
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YOMMON gense, mechanical ability, patience, good 
Sa ves and yod eyesight are indispensable per 
sonal attributes of the man who wants to fly. To be 
sure, the same personal qualities are demanded of 


the automobile driver and the yachtsman, but on 
the ground that their necessity is not nearly so great 
as in the air. All things considered, the yachtsman 
will prove the aptest pupil in the air; for the han- 
dling of a boat is not unlike that of the handling of an 
Analogies, however, are dangerous, when 
it comes to the art of flying. Above all, the faculty of 


sential in 


aeroplane 


most sports, is abso 


oncentration sO 
lutely essential in aviation. 

Before we can learn to fly, we must have a safe 
and well-constructed machine. How the qualities of 
a machine may be determined varies with the circum 
skilled 
aviator to drive the machine around a circular course 
Where that is 
guide the novice Since the 
the shock of alighting, and must ride through mud 
must first be 


siapces The best 


method is to employ a 


impossible, other considerations must 


machine must stand 


and weeds with impunity, it ascer- 


tained whether or not it can stand abuse on the 
ground A strong running gear is essential; for the 
shock of alighting on rough ground must not so 


weaken the machine that a fracture may later de 
velop in the air 

After the novice has assured himself that the ma- 
chine is strong and that it will hoid together, let him 
with those of machines of ar 
Although 


viewed with suspicion, and be 


compare its controls 


cepted type radical departures may be 
good, they should be 
accepted only after mature deliberation. The men 
who have been flying ever since the aeroplane be 


came a practical machine have found that the present 


types of control are the most efficient; and their 
judgment should not be lightly disregarded. 


Determining the Position of the Center of Gravity. 

Before even ground work is attempted, the position 
of the center of gravity should be determined, in the 
manner shown in Figs. 1, 2, 3, and 4. At what point 
machine be suspended, so that it can tip 
evenly bal 


must the 
only frontward and backward and be 
That question must be answered in order to 


pitching 


anced? 
ascertain the possibility of the machine's 
forward whenever mud, grass or rough ground is en 
countered in alighting If the center of 
should lie in front of the axles of the wheels, in a 
machine of the Farman type, trouble is sure to fol- 
low Always consider the relation of the center of 
gravity ‘te the wheels, in order that you may gain 
some idea of the distribution of the weight on the 
running gear when the machine is tipped forward ten 
If the wheels are not forward far enough, 
there wiil be in running along the ground. 
The elevators must correct whatever variance there 
may be from correct center of gravity and position 
of the wheels, and the manipulation of the elevators 
for that purpose requires skill. If the tail is very 
heavy, the elevator may not be able to counteract the 
defect. 

The position of the center of gravity of a machine 
in regard to lateral stability in flight is a matter of 
far greater importance than untried aviators realize 
A center of gravity that is too low is as bad as a cen- 
ter of gravity that is too high. In either case there is 
a tendency to upset. Although the diuedral angle is 
considered wasteful of power, it seems to do more to 
stability than any other device. De 


gravity 


trouble 


inherent 
maintaining stability automatically are to 


secure 
vices for 
be frowned upon in the present state of the art. The 
sensitive perception and quick response which come 
with intimate knowledge of a machine’s peculiarities 
are at present worth more than gyroscopes and 
pendulums 

In order to acquire this intimate knowledge, the 


aviator must familiarize himself thoroughly with his 


machine. He must become so accustomed to the con 
trols that he and the machine are literally one A 
practised bicycle rider does not have to think about 
his balance Neither does the aviator 
Yet the aviator 
stoppages, 
A leap from the 
preliminary 


it mildly 


practised 
must ever be prepared to meet motor 
breakages 


unusual air disturbances and 


ground directly into the air without 


practi means certain accident, to put 
The mere statement of the necessary pre-requisite 
of becomins with the 
ground practice First of all, the 
familarize 


familiar machine implies 
should 


himself with his seat; for it is in that 


aviator 


Learning How to Fly 


Hints from a Professional Aviator 
By Antony H. Jannus 


place that he must judge wind effects, vibration, 
motor trouble and the thousand and one little creaks 
and hums that will ultimately mean so very much to 
him. Not until he has accustomed himself to his 
seat should the aviator try to run along the ground. 
When that time comes, he will find that it will first 
of all be necessary to learn the use of the rudder, 
Hours should be spent 
practice 


particularly on rough ground. 
in running up and down and around the 
field, simply for the purpose of studying the action 
of the rudder. The runs should be straight, so that 
when the time comes to leap into the air, the aviator 
may be sure that he is on an even keel, and flying 
straightaway. 


Ground Practice. 
In order to avoid the possibility of leaving the 
aviator 


practice, the should experiment 


ground in 
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The position of the center of gravity. 


only in calm weather, and throttle down his motor so 
far that the speed of the machine will be reduced to 
ten or fifteen miles an hour. After a time, the speed 
can be increased to twenty miles an hour. That, how- 
ever, is the maximum for ground practice. The ma- 
chine will leave the ground at a speed not very much 
greater. In these practice runs on the ground, the 
aviator should learn to gage the rush of air against 
his face. In the air, his best gage will be the wind 
pressure on his cheeks; for that will tell him whether 
he is moving on with sufficient speed to keep up or 
not It will also tell him ultimately whether or not 








Running along the ground. 


he is moving along the ground fast enough to 
leap up. 

In this stage of experimenting on the ground, the 
elevator is kept neutral as far as possible. With in- 
creasing skill the aviator may venture to use the 
elevator, but only sparingly; for it takes but very 
little to lift a machine from the ground with a 
speed of over twenty miles an hour. It will soon be 
discovered that the elevator can be used as a brake 
to prevent pitching forward. Tail elevato.s on Far- 
man or Blériot running gear are very effective be- 
cause of the blast of the propeller, even when the 
main planes are not moving forward at lifting speed. 
With the Curtiss type of running gear and a front 
elevator only it is often possible at 18 or 20 miles an 
hour to raise the front wheel from the ground for a 











The opposition of centrifugal force to gravity. 


These facts should indicate that at 
speeds of 25 or 28 miles an hour the elevator should 
be even more effective 


The First Flight. 

The first actual flight should be confined to a short 
trip parallel to the ground and not more than one or 
two feet above it. At first the aviator should see 
how close he can fly to the ground without actually 


second or two. 


touching it, which he can do by gradually increasing 
his forward speed. That must be done in an absolute 
calm. An appreciable amount of breeze will bring in 
too many other factors for the aviator to master at 
so early a stage. This practice should be continued 
in calm air a foot or two from the ground, until short, 
straight flights parallel with the ground can be made 
with the motor wide open. If it is found that the 
machine barely flies straightaway with the full power 
of the motor, it is certain that a more powerful engine 
must be installed. In an under-engined machine, turn- 
ing is a reckless absurdity. Moreover, the resistance 
encountered in the air (greater than on the ground) 
is such that forward speed may be too low for sus- 
tentation. Figs. 5 and 6 will show why it is possible 
to run aiong the ground faster than in the air under 
certain conditions, and why the ground can be left 
at slow speed. If it were possible to drive a machine 
with such an enormous projected area as that shown 
in Fig. 6, a man could fiy slowly for an indefinite 
period. But that projected area is greater than the 
air displaced by the propelier, and it is impossible 
to fly except with a moderate angle of incidence. 

As he increases in skill, the aviator may venture 
to a height of over 10 feet, a height which he must 
maintain as accurately as before. After making a 
run of 50 or 100 yards, the machine should be pointed 
down deliberately, but ever so slightly. The wind 
pressure on the face immediately becomes greater. 
Within a foot or two of the ground, the motor should 
be cut off or throttled. This should be tried ten or 
fifteen times, and the height increased to 30 or 40 
feet, in order that the aviator should familiarize him- 
self with the feeling of coasting. At the end of each 
glide, the machine will seem to become more respon- 
sive, as indeed it does; for gliding down greatly in- 
creases the efficiency of the elevator and the other con- 
trols, because of the increased speed. G.iding down 
steep angles is often the salvation of the aviator in 
a tight place, particularly when his motor fails him, 
or a side gust threatens to upset him, or an air pocket 
is encountered. 

When sufficient confidence has been acquired at a 
height of 30 or 40 feet, the ailerons or warping de- 
vices may be tried judiciously. Here the intention 
should be to correct any tendency to side tipping, and 
not purposely to incline the machine without actually 
causing a wreck. The use of the lateral control may 
cause the machine to swerve a little; but that may be 
ignored. Before landing, a straight course should 
always be taken, so that the machine will come down 
on an even keel. 

With increasing practice, the aviator may fly higher, 
but always with the understanding that there is a 
limit to the angle of incidence. An automobile is 
retarded when it travels up a short, steep hill. So 
is an aeroplane. No aeroplane has yet been made 
that can take a steep angle and climb straight up 
that angle continuously. In the air, altitudes are 
reached by a series of steps, even at small angles. 
Unless the course is straightened out at regular in- 
tervals, a machine will lose al! its speed, and can no 
longer stay aloft. 


Meking a Turn. 

The first turn should be made on a large field, and 
the diameter of the turn should be at least half a 
mile. The height should not be less than 50 feet. 
After that level has been maintained for a few sec- 
onds, the rudder should be moved ever so little. The 
machine will lean in almost immediately, because the 
outer end travels at a higher speed than the inner, 
and has therefore greater lift. Ailerons or warping 
devices should be used to counteract the difference, 
and the rudder should be swung over in the opposite 
direction, if it should be necessary. It is obvious that 
if the rudder will cause the machine to bank when 
it is swung over in one direction, it will right the 
machine again when swung in the opposite direction. 
It is even possible to turn the machine on an even 
keel by anticipating the banking, simply by correctly 
using the rudder, which was necessary in the old 
Voisin machine flown by Farman in 1908, because it 
had no mechanical lateral control. The aviator 
should learn the correct angle of banking—in other 
words, the angle at which the machine will neither 
skid nor slide down—and which is most economical 
because it requires less use of the lateral controls. 

The necessity of “feeling the air” is greater in 
turning than in any other phase of flying. Not unti! 

(Continued on page 632.) 
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WO answers have been received in response to 

our call for methods of reboring an engine cylin- 
der. One of these is published herewith. The other 
will appear at the earliest opportunity. In the mean- 
time other handy men may be inspired to suggest im- 
provements on the methods here described.—Eb. 


Rebore an Engine Cylinder on a 

Common Lathe 

By J. A. Bergstrom 
Fane that we have an old horizontal steam 
engine whose cylinder needs boring out, we may 
proceed as follows: After the cylinder has been de- 
tached from the engine and cleaned, it is placed on 
the tool carriage of the lathe with the vaive seat 
down, blocked up approximately in center, and 
clamped down loosely. Old pieces of packing rings 
will serve best as parallel strips for this purpose (see 
Fig. 1). Now take an old piece of shafting about two 
or three times as long as the cylinder, and fasten an 
old pulley in about the center. This pulley should be 
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Reboring an engine cylinder on a common lathe. 


somewhat smaller than the bore of the cylinder. The 
piece of’ shafting is now centered on the lathe and 
fastened with an ordinary lathe dog to the face plate 
in the usual way. In the periphery of the pulley are 
drilled three holes to receive the cutting tools, which, 
preferably, are threaded and fastened to the pulley 
with nuts, thereby affording adjustment to the tools. 
These tools are set in advance of each other so as to 
take cuts of different size. The last, of course, will 
be the finishing tool, which will be very wide and 
sharp, so as to give a finish to the cylinder. See Fig. 
3 for the arrangement of the tools. 

After the spindle with its cutting head is placed 
on the centers of the lathe the final “lining up” of the 
cylinder is to be done either by using cne of the tools 
in the head for a guide or with any other suitable de- 
vice. A very simple one is shown in Fig. 7, which is 
easily made and adjusted. It consists of a small stick 
of wood with a pin inserted in one end. The other 
end is made pointed. In use the end of the stick is 
pressed against the counterbore of the cylinder and 
the other end is moved back and forth, so that the 
head of the pin just touches the shaft (see Fig. 4), 
always turning the spindle so that the same spot 
thereon is used. When the cylinder has thus been 
centered and lined up perfectly true it is to be bolted 
down tightly and then it is ready to be bored. 

The tool carriage is now moved to the extreme 
right and is fed in the usual way to the left. The 
tools are adusted, the lathe started up, using the back 
gear, and the boring may then take place. Care should 
be taken not to bore out any more than necessary, 
So as not to weaken the cylinder. After the cylinder 





has been bored out the counterbores at each end may 
also be cut a little deeper if necessary. The cylinder 
is now ready to be put back on the engine bed, and if 
it was not “pinned on” before, it must be “lined up,” 
owing to the play in the bolt holes. Two pieces of 
wood are nailed together, forming a cross say about 
% inch smaller than the cylinder. In each end of 
the cross is inserted a round-headed wood screw. A 
small piece of zinc or tin is nailed in the center and 
a very small tole drilled therein. This arrangement 
is shown in Fig. 9. The cross is now placed in the 
forward end of the cylinder shown at A in Fig. 2 and 
adjusted with the wood screws until the hole in the 
zine plate is in the exact center. This can be done 
best with an ordinary pair of hermaphrodite calipers. 

After the exact center is located, and the cross made 
tight in place, a silk cord is passed through the small 
hole and knotted on the outside. The other end of 
the cord is passed through the cylinder and fastened 
to a stick of wood, beyond the shaft and crank, and 
in the exact center thereof, and it is kept very tight. 
The front end of the cylinder is now bolted down. 
With the gage shown in Fig. 7 locate the center of 
the rear end of the cylinder, as before described, using 
the silk cord for a center, and by moving the cylinder 
to one side or the other until the center is located. 
Then the cylinder should be bolted down tightly. 

Naturally if the cylinder is worn the guides and 
crosshead are also. These should be filed up and 
tested with a straight edge before they are put back 
on the engine. If they are worn hollow lengthwise it 
is easier to spring them back than to file them 
straight, which will be explained later. 

The guides should also be lined up after the same 
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silk cord. To do this the bottom guides are first 
bolted on and lined up crosswise and leveled. The 
bolts should be drawn up “as for good” before using 
either level or straight edge, as the guides are likely 
to spring and twist either one way or the other. 
This may be rectified by putting a narrow strip of tin 
either in front, back or at the sides of the bolts, as 
the case may be, until they are both level and straight. 
The distance between the center and the lower face 
of the crosshead is now measured with a sma!! gage 
shown at Fig. 5, having a small adjusting screw in 
the center. The end of the adjusting screw is set ac- 
cording to the measure and the gage is placed on top 
of the lower guides at both ends. It will now be seen 
that the guides are too high and should be lowered 
until the end of the adjusting screw just touches the 
silk cord at either end of the guides. Washers of tin 
are cut out with the hole for the bolt running out to 
one side, so they may easily be put in or taken off. 
As the guides were all right before as to level and 
straightness care should be taken not to disturb these 
washers, and by only adding a few whole ones it will 
not change the guides in the least, only making them 
lower. Always tighten up the bolts every time as 
“for good” before any measurements are made. 
After the lower guides have thus been lined up 
lengthwise they should also be lined up crosswise. 
This may be done with a small gage made of thin 
wood or metal shown in Fig. 6. The gage is made of 
the same width as the crosshead with overlapping 
ends and a pointer in the center. The gage is placed 
at each end of the guides, which are simply knocked 
over to one side or the other, unt!] the pointer comes 


right under the silk cord. Ordinary bolts somewhat 
smaller than the holes in the guides should be used, 
so as to permit of moving the guides. The cord is 
now removed and the crosshead is placed on the lower 
guides without the piston head and rod. Then one 
of the top guides is put on and lined up until the 
crosshead is free to move back and forth, without 
any lost motion. The guide may be sprung and 
twisted as before described. The other top guide is 
now put on and fiuished up as was the first one. The 
holes in the guide and guide blocks should be reamed 
out and new bolts made in order to make a good job. 
The piston head and rod are now connected to the 
crosshead with the usual key. 

If the cylinder has not been bored out too much the 
old piston rings may be used again. They can be 
made larger by placing them on an anvil or a block 
and hammering them all around the inside with a 
straight peen hammer, as in Fig. 8. This will spread 
them open and give them more life. If the cylinder 
has been bored out a great deal new rings will have to 
be made. 


A Good Glue Clamp 
By Charles Cloukey 

HE accompanying illustration shows a very ef- 

ficient clamp for use at home, in the shop or in 
the factory. It is made by providing as many flat 
pieces with the holes in as desired, and providing as 
many round sticks or rods as necessary to do the 
work desired. 

The flat pieces should be about % inch thick, 3% 
or 4 inches wide, and 3 or 4 feet long. The holes 
should be 1% inches in diameter and the rods 1% 
inches. If gas pipe is used instead of turned rods, 
the holes should be about % inch larger than the 
pipe so that the cross pieces will slip over readily. 


Handy man’s glue clamp. 


The holes should be bored adout every 6 inches so 
that it will not be so much trouble to block out to 
the wedges in case the stock to be glued is not all of 
the same width. 

This clamp will work equally well with one beard 
or with a stack high enough to fill the whole length 
of the rods. The work is put in one layer at a time 
and wedged up tightly, and then the next one, and so 
on unti: the whele setting is in. The thickness of the 
different layers need not be the same, and the hori- 
zontal bars will hold the boards from cupping up or 
down no matter how tightly they are driven up. 

Another advantage of this clamp is that extremely 
long stuff may be clamped up in the bottom of the 
stack and then shorter stuff added on top without tak- 
ing up,any extra floor space. And the most attractive 
feature of the device is its extreme simplicity, as It 
can be made by any man with the lumber and an 
auger. The sticks may be made square if it is in- 
convenient to make them round. 


Fishing for Bolts 
By G. H. Ander 

HE other day I ~as told to put some bolts 

through the floor of an electrical locomotive. The 
holes were already drilled, but I found them to be 
in places where it was impossible for me to reach 
and put the bolts in from underneath, as they 
should be. The obstacles were :ome iron pipes con- 
taining cables for conducting the electrical cur- 
rent. I happened to have along some friction tape 
Some of this I let down through the holes and be- 
tween the pipes, fished it outside the locomotive, 
split the tape and fastened it to the threaded end of 
the bolt. Then 1 went up into the locomotive and 
slid the tape back through the holes, and in that way 
got the bolts up and the nuts secure in their places. 
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Principal Examiner George A. 


Nixon 
YT HORG!I A NIXON sa native of the 
G Bine Gra Sta claiming Coving 
ton, K i ! birthplace I ling n 
that section a boy and attending ¢ ick 
rin In ( nna £oin late 














f rt ineering course at I 
b { \ 
Af p his college course, |! 
‘ ‘ in years a member of 
h eng i) th Chicago 
Milbwau & St. Paul Railroad, both on 


mn i I ind ition work in Da 
kot 1 lowa 
He wa appointed a fourth assistant 
nine n Patent Office in July 
INS4. a pa ugh the succeeding 
grade ’ promoted to primary exam 
in ! ’ As assistant examiner he 
had a large experience in the class of 
m ian é ieering, and his engineer 
ing ability has manifested itself in his 
conduct of such classes as printing, paper 


elevators, card pictures, 








and sign exhibitors, buckles, buttons and 
lasp ind metal working In 1909 he 
was tran rred to and assumed charge 
of Divi 1 netal working. This class 
offers a field, covering machine tools 
such a hes, planers, drill presses, gear 
machine crew cutting machines, forg 
ing machines, and others connected with 
the la I nanipulations of iron and 
stee Th familiarity with heavy ma 
it ned by Examiner Nixon in 
the clas of hanical engineering 
ind printin tands him in good stead 
n h onsideration of the large compli 
ited ma forming a part of his 
presen la while his experience with} 
the less complicated devices met with in 
som f th he lasses he has exam 
ined aid im in the consideration ot | 
the im forms sometimes found in | 
th la which run generally to com-|} 
pl ated achines 
It i alway good to be able to say of 
" in tha he more you know him the| 
better you lib him, and this is true of 
Mr. Nixot He has a slight reserve, not 


known is found to be 


1 delightful ompanion He take a 
bread view of patentability when real! in 
vention is present; but has strong view 
on the subject much tenacity of pur 
post and is characterized by a persist 
n l gt the bottom of a mat 

ter bef hit 1 conclusion 
Pte minsta ng thorough exam 
iner ‘ ! in a nstances to develop 
he fact ivin i bearing upon a case 
ind applying the ime with a calm judg 
ment and a to do his full duty 
toward a on” 1 H present di 
d always has been rated as 

) rtant ones of the Patent 

of h Ivan in practically all 
‘ting to magnify the im 





Cleaning with Electricity 


have 


A caheponense authors of fiction ave 
rn ¢ I 1 their imagination in pre- 


xercise 


paring a recast of the civilized world 


as vill appear at some future date 
Such writers have pictured the home ot 
th is equ ed with a variety 
of i aving de es which reduce 
housework to a mere incident Much 
that has been thus prophesied in this 
as in other matters has come true in 
our own day Perhaps one of the most 
efficient aids to domestic operations are 


the variety of carpet cleaners which have 


been placed upon the market Especially 
vacu eaners present great advant 
ages both in point of thoroughness and 
east rf operation rhe illustration 
which ompanies this art shows 
typica presentative of this class As 
is shown in the half-tone engraving and 
n in deta n the line drawings, the 
rument consists of an electric motor 
driving a fan-blower which latte cre- 
ates the requ blast of air to irry 
1e dust the floor or carpet through 
an outlet into a collecting bag In the 
front portion of the sweeper, just over 
the suction opening, is located a rotary 
brush actuated by the same motor which 


also drives the fan. When the apparatus 


is in use for carpets the suc 


sweeping 


tion opening is raised somewhat from the 


level of the floor, and the force of the 
draft of air drives the carpet up against 
the suction opening, thus producing a 
vacant space between the carpet and the 
floor This is shown clearly in Fig. 2 
which represents a partial section 
through the front end of the apparatus 
At the same time the brush is passed 


~ortion of 


the 


over the raised 


vigorously 








Fig. 2.—Thecarpet is drawn up against 
the suction opening, producing a space 
between the carpet and the floor. 


arpet, straightening the matted pile and 
dislodging the dirt. Owing to the pocket 
formed under the carpet, there is a rush 


of air right through the fabric, so that 


t is thoroughly purged of all dust rh 
ise of such a sweepel! brings with it a 
double gain Not only is a perfect 
cleansing secured without’ _ effort in 
handling the instrument, but the tedious 


task of taking up the carpet and relaying 


is either avoided entirely or at an 
rate occurs at much longer intervals 
The action of the blower can be re 
versed, and the machine then forms a 
very serviceable blower, which can_ be 
used for airing confined spaces, mat 


tresses, bedding, etc., or for inflating pil- 
The 


revolutions 


motor normally rotates at 


ows 


;,400 per minute 


A New Aviation Motor 
Description of Novel British Aeroplane 


Engine of the Two-cycle Type 


\* with the automobile, so with the 
4 aeroplane, the 2-cycle motor did 
not come into use at first; and even now 


it is only used in several rare instances 


Nevertheless, it is the 


coming type of 
the other 
Herr 


leading Ger 


motor for one as well as for 
Germany 
the 


developed and 


type of machine In 


Grade, the inventor of 


man monoplane, has used 
4-cylinder, V-type, air 
The 
has experi- 


from the start a 


cooled 


Gnome 


2-cycle motor with success 


Company, in France, 








mented with a new type of 2-cycle motor, 
while in America most of the flights of 
our amateur aviators have been made 
with cheap 2-cycle water-cooled motors 
The makers of such motors for marine 
ise have quickly adapted them for aero- 
plane work, and on account of their sim 
plicity and cheapness they have found 
a ready sale. In our May 28th issue of 
last year we described some new 2-cycle 


MOTOR CASE 











Fig. 3. —Section of electric sweeper, 
showing motor, fan, brush, suc- 
tion opening, and outlet. 

















Fig. 1. 


General view of the carpet sweeper in use. 





motors, including one for aeroplane work 
, 


and we are sure that our readers will] 
be interested in this latest British 
engine 

The accompanying illustration shows a 
new aviation engine which has achieved 


some remarkable results in Great Brit- 
1in, and which differs materially from 
most of the other engines now used for 











N. E. C. two-cycle aviation engine. 


is constructed on the 
principle, and has apparently sue- 
in actually attaining the ideal of 


flying purposes. It 
2-c ye le 


eeded 


| 2-stroke engines—double power for a 
|given size of cylinder to that obtainable 
from an engine working on the Otto or 
f-cycle plan 

As is well known to automobile and 
gas engineers, the great difficulties hith- 
jerto found in 2-cycle engines have been 
those of properly clearing the exhaust 


| power of the 


gases and of preventing the fresh charge 
from becoming ignited by the remnants 
of combustion of the previous charge. 
The effect of leaving some of the burnt 
gases in the cylinder is obviously to fill 
the space which should be occupied by 


and the full 
is not developed. In 


the fresh charge, hence 
engine 
im- 


ounce of power 


aeroplane practice, especially, the 


portance 


of getting every 
of engine is 
of expelling 
admitting a fresh 
Not only 


given weight 
that the 


gases by 


out of a para- 


mount, so method 
the 


charge is 


exhaust 
a cumbersome failure 


is valuable space wasted, but as some 
of the fresh gas is sure to escape with 
the exhaust, some of the fuel will he 
wasted, and this, again, increases the 
weight which the aeroplane would have 


to carry for a given distance of - flight 
For this reason, in the N. E. C 
Mr. G. F. Mort, an 


made the 


engine, 


designed by entire 


separation is between mech- 


anism for utilizing the charge of gas, 
i. e., the motor proper, and the mechan- 
ism for introducing and expelling the 
charges. The use made of the piston, 
apart from its function in turning the 
force of explosion into mechanical move- 


ment, is that it serves as a compressor 
in compressing the charge of the fresh 
gas after this has been admitted to the 
cylinder and before it is exploded. It 


also acts as its own valve mechanism, as 
the ports which are cut in the walls of 
the cylinder for the admission and ex- 
haust of the gas are covered and uncov- 
ered by the piston in its travel. All 


poppet or sleeve valves eliminated 
The inlet are placed at 
of the cylinder and the exhaust ports at 
the and the latter continued 
farther away from the end of the cylin 


the exhaust port is larger than 


are 


ports one side 


other, are 


der, i. e., 


the inlet port in each case. The result 
is that the piston uncovers the exhaust 
|port before the inlet port; the remnant 


| 


pressure of the burnt gas as the end of 


ithe working stroke is approached, forces 


most of this out, and afterward the inlet 
port for fresh gas is uncovered, 
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remains to describe the 
arate devised by Mr. Mort 
adritting and exhausting the gases for 


sep- 
for 


It now 
By stem 


the cylinder, which forms the unique 
feature of this most interesting engine. 
Stated in its simplest terms, it is a 
rotary blower combined with a rotary 
valve, both of these being gear-driven 


from the driving shaft of the engine. 
The blower is divided into two parts, one 
of which deals with atmospheric air and 
the other with gas for explosion. 
The first thing that happens on an inlet 
port to a cylinder being exposed, is that 
air without 


the 


a considerable quantity of 
the admixture of gas is blown into the 
cylinder. This has two effects. The first 
is to obviate the direct contact of a 
fresh charge of gas with the spent gases 
of a previous combustion which may still 
be flaming, and thus reduce the tempera- 
ture of the cylinder contents and walls 
to a sufficiently low temperature to avoid 
back-firing. The second effect is that, by 
the interposition of a cushion of ordinary 
air between the escaping spent gas and 
the incoming fresh charge, the products 
of combustion are scavenged out of the 
cylinder before any of the fresh charge 
has an opportunity of escaping 

This rotary valve takes the form of a 
plain cylinder revolving on ball bearings, 
a negligible amount 
as stated 


and thus absorbing 
of power, and its function is, 
above, to delay the ingress of fresh gas 
into the cylinder until scavenging opera- 


tions are completed. This simple device 


for introducing a puff of ordinary air 
into the cylinder has a most remarkable 
effect in increasing the output of a given 
size of engine operating on the 2-cycie 
principle, and disposing of the difficul 
ties which have hitherto attended the 


practical use of this type of engine. The 
advantages of a 2-cycle engine in produc- 
ing a more uniform turning moment are 
evident, especially where a chain drive 
has to be adopted, as the flutter of the 
propeller, which was sometimes evident 
in a 4-cycle engine, is done away with. 
The balance of the engine is improved 
and the per pound of 
weight carried is far greater than in the 
A figure of three pounds 
which a 


power developed 


4ycle engine. 
brake 
year ago would have 
Utopian, but neglecting the weight of 
lubricating oil, radiator, and cooling 
water, this figure is attained by the N. 
E. C. engine. Even allowing for these 
two items (and water-cooling is essential 


per horse-power is one 


been regarded as 


for this engine, as the cylinders are sta- 
tionary) the radiator, water, and oil 
together do not weigh more than 70 


pounds for a five hours’ flight, inasmuch 
as the engine is most economical with 
regard to lubricating oil. Mr. Alec Ogil- 
vie, one of the well-known British avia- 
tors, several months ago made a flight of 
142 miles on a plane driven by one of 
these motors with complete success, and 
it is pleasing to note that an engine 
of British manufacture bids fair to chal- 
lenge the performances of aviation en- 
gines of French manufacture, such as the 
Gnome, which, although air cooled, owing 
to its revolving cylinders, has undoubt- 
edly a considerable consumption of lubri- 
cating oil, thus adding to the weight 
to be carried. For this reason the new 
engine is undoubtedly one which will be 
studied with interest by American engi- 
neers on account of the new principles of 
construction involved. 


How I Invented the Air Brake—II* 
By George Westinghouse 

| SUPPOSE that many persons have 

heard or read the story of an alleged 
interview between Commodore Vanderbilt 
and myself about the application of air 
brakes to the New York Central. The 
story as told seems to have appealed to 
the imagination of many people. As a 








* Fromn Presidential Address presented at the Annual 
meeting of the American Society of Mechanical En- 
<incers, 








matter of fact, there is no foundation 
whatever for that story. From the mo- 
ment when the practicability of air brakes 
was demonstrated to the present hour, 
there has been nothing but satisfaction 
and pleasure in being associated with 
an invention which has contributed so 
much to the safety and comfort of trav- 
elers and so greatly to the prosperity of 
railways. 

In the development and introduction of 
the air brake, I was controlled by the 
apparent fact that the apparatus would 
have to be uniform upon all cars to pro- 
vide for the convenient change of the 
composition of trains. It also was most 
obvious, in view of the crying demand for 
some better means for stopping trains, 
that some power brake would inevitably 
be universally applied to all of the cars 
and engines upon ali railways. These 
ideas naturally involved a further one, 
namely, the importance of having all of 
the brake apparatus made by one com- 
pany, so as to insure absolute uniformity 
and consequent interchangeability, and 
this led to the formation of the Westing- 
house Air Brake Company early in 1869. 

The essential parts of the air brake as 
first applied were: 

An air-pump driven by a steam engine 
receiving its supply from the boiler of 
the locomotive. 

A main reservoir on the locomotive into 
which air was compressed to about sixty 
or seventy pounds pressure per square 
inch. 

A pipe leading from the reservoir to 
a valve mechanism convenient to the 
engineer. 

Brake 
each car, 

A line of pipe leading from the brake 
under the tender and all of the 
cars, with a pipe connection to each 
brake cylinder. 

Flexible hose connections between the 
cars provided with couplings having 
valves which were automatically opened 
the two parts of the couplings 
joined and automatically closed 
when the couplings were separated, so 
that the valve of the coupling at the 
end of the train was always closed and 
prevented the escape of air when intro- 
duced into the brake pipe. 

The piston of each cylinder was at- 
tached to the ordinary hand-brake lever 
in such a manner that when the piston 
was thrust outward by the admission 
of compressed air, the brakes were ap- 
plied. When the engineer had occasion 
to stop his train, he admitted the air 
from the reservoir on the locomotive 
into the brake cylinders through the 
train pipe. The pistons of all cylinders 
were, it was then Supposed, simultane- 
ously moved to set all of the brakes with 
a force depending upon the amount of 
air admitted through the valve under 
the control of the engineer. 

To release the brakes, the handle of 
the brake valve was moved so as to cut 
off communication with the reservoir and 
then to open a passage from the brake- 
pips to the atmosphere, permitting the 
air which had been admitted to the pipes 
and cylinders to escape. 

The success of the apparatus upon the 
first train was followed by an applica- 
tion of an equipment to a train of six 
cars on the Pennsylvania Railroad, and 
in September, 1869, this train was placed 
at the disposal of the Association of 
Master Mechanics, representing numer- 
ous railways, which association was then 
in session at Pittsburg. The train was 
run to Altoona and the air brakes were 
used exclusively for controlling the speed 
of the train on the eastern slope of the 
Alleghenies, and special stops were made 
at the steepest portions of the line in 
such an incredibly short distance (as 
we all thought then) as to firmly estab- 
lish in the minds of all present the fact 
that trains could be efficiently and suc- 
cessfully controlled by means of brakes 
operated by compressed air. 

(To be conciuded.) 


cylinders for the tender and 


valve 


when 
were 





Legal Notes 

The Right to Use an Abandoned Trade- 
mark,—In Seubert, Incorporated, vs. A. 
Santaella & Co., February 6th, 1911, the 
Court of Appeals of the District of Co- 
lumbia, referring to two claimants of a 
trademark who were both using the 
mark at the time of its abandonment by 
the original owner thereof, says: “If 
two or more persons are using the mark 
at the time of abandonment, with or 
without knowiedge of its prior use, 
neither would be prior to the other in 
point of time, since no one could in any 
event date priority of use beyond the 
time when the prior owner surrendered 
title by the act of abandonment.” 


Disclaiming Equivalents: A Novel Pro- 


ceeding.—In deciding the case of the 
Diamond Rubber Company vs. Consoli- 
dated Rubber Tire Company, the Su- 


preme Court said: “And a right to 
equivalence is disclaimed. Indeed, a cer- 
tain merit is made of this, as exhibiting 
at once the simplicity and perfection of 
the invention.” It appears to be a some- 
what novel idea that a patentee can dis- 
claim equivalents since it would seem 
that in doing so he would be disclaiming 


his invention. In other words, a patent 
without equivalents would on first 
thought be like “Hamlet with Hamlet 


left out.” 

An Adjudicated Patent .—The Patent Of- 
fice Gazette of May 30th, 1911, reports 
ten adjudicated patents, two of which 


were held by the court to be void for 
lack of invention and one, a re-issue, 
void as granted without authority of 


law. The other seven patents were held 
to be valid, four of these were held to 
be infringed, and the other three not 
infringed. 


An Old Device in a New Position Not 
Patentable.—In affirming the decree of 
the Circuit Court in Sieber & Russell 
Manufacturing Company vs. Chicago 
Binder and File Company, on January 
10th, 1911, affecting a patent granted 
to Duffy, the United States Circuit Court 
of Appeals, Seventh Circuit, says: “Pos- 
sibly there might have been invention in 
this change from one locking device to 
another, were the supplanting locking 
device itself new in the art. But it 
is not new in the art. It appears, pre- 
cisely as the patent in suit adopts it, 
in the Lehy patent in the art of box 
fasteners. The patent in suit, therefore, 
has made no advance upon the previous 
art of loose-leaf binders, except to sub- 
stitute, for the lock previously existing 
in those binders, a lock that previously 
existed in box fastenings. In our judg- 
ment, this transposition is not a patent- 
able invention. As stated in the opinion 
of the court below, it is like putting 
the ordinary door lock into a new place, 
or using a lock buckle on a saddle girth 
or stirrup strap, and claiming for the 
result a patentable combination. In the 
new binder there is an old combination 
considerably improved, and a better re- 
sult; but an old operation by old means.” 


A Knotty Question.—An interesting 
question as to patentability and _ in- 
fringement arose recently. For purposes 
of illustration, we will say A has a 
patent for an apple parer, including a 
holder and a removable blade. B, by 
accident possibly, finds that if he uses 
two blades one on top of the other, he 
gets superior results. It has been A's 
custom to sell the holder with several 
blades. If B secures a patent for his 
improvement can he have any redress 
against A for contributory infringement, 
even if A suggests to a purchaser the 
possibility of using his construction to 
secure the useful results incident to B’s 
improveme:‘:? Did B make a patentable 
invention? He did not produce anything 
new, but simply a new use of the things 
already made by A, without any change 
whatever in the construction of the parts 
of A’s device. At the same time, B’s con- 
tribution to the art may be an important 
one. 
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RECENTLY PATENTED INVENTIONS. 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors Terms on application to the 
\dvertising Department of the Scimnriic 
AMERICAN 


Pertaining to Apparel, 


HAT AND CAP BAND.—F. A. Korr, Miami 
Fla. Among the principal objects which this 
invention has in view are: To provide a de 
vice for tightening and loosening the grip of 
a hat or cap upon the head of the wearer; 
and to provide an auxiliary band for tight 
ening the holding grip of a hat or cap upon 
the head of the wearer. 

GARMENT.—V. M. New 


ScuMItTz, York, 


N. Y. In this invention the improvement re 
lates to garments such as trousers and the 
like, and has reference more particularly to 


a garment which has an extensible waist 
tion formed with an opening, and having the 
edges of the opening arranged to telescope. 


per 


Of Interest to Farmers. 


HAY FORK.—J. W. 
Falls, Wis. A fork is 
stance for conveniently 
handling hay, to reduce the 
required in spreading the hay 
the like. Use is made of a main stem, @ trip 
rod mounted to slide in the main stem, and 
tines mounted to successively operate on the 
main stem when engaged by the trip rod. 

GRAIN SEPARATOR.—E r BeRramMan, 
Cherokee, Okla. In_ this the object is 
to provide a mechanism for use with 


MELVILLE, Chippewa 
provided in this in 
and automatically 
amount of 
on the 


labor 


mow or 


case 


we pat 


ators using wind stackers, adapted to be 
arranged within the stacker for separating 
any grain that may remain from the straw 


before the straw is delivered to the stack 

PICKER ARM.—F. J. Brigas, 
Okla. <An object of this inventor is to provide 
an arti having a series of movable pins. which 
projected outwardly to engage the 


Glencve, 


may be 


cotton, the pins being adapted to be with 
drawn into the interior of the arm se that 


the cotton may be forced off from the arm. 


Of General Interest, 


RESTAURANT SERVICE.—P. 
rick, Huron, 8. D. Means are 
this improvement for serving a 
tables automatically, and by means 
the orders may be conveyed to the 
tables, and the empty returned t 
kitchen. The device is 
stalled without any changes in the 
will do the work of many waiters. 

STATEMENT AND BALANCE BOOK.—L. C. 
Van Vooruis, Salt Lake City, Utah. In this 
invention statements are arranged to serve 
as a bank balance or teller’s record, from the 
first to the last of the month, after which the 
statements are taken from the book and de 
livered to the customers with their canceled 
The numbers on the statement un- 


KiLLpat 
provided in 
number of 
of which 
individual 
dishes ry 
may be in 
room and 


nexpensive, 


vouchers. 


der the column headed “Date” designate the 
days of the month, and the colored sheets 
which divide the various series of names on 
the loose leaf are for assistance to the teller 
and other officers in referring to various ac- 
counts. 

DRAINAGE LEVEL.—P. Gurwen, ir, 
Francesville, Ind. The invention is a hydros 
tatic apparatus which includes two instru- 
ments having suitable graduations to indicate 
heights in inches, and provided with glass 


tubes which are connected by a flexible tube, 
the three tubes being, In practice, partly Slled 
with a liquid whose level, in the respective in- 
struments, indicates the difference of eleva 
tion between the stations or places where the 
instruments are located. 

EXCAVATOR.—W. G 
City, Hl This improvement reference 
more particularly to an excavator including 
a bucket for receiving material to be excavated, 
the bucket having associated therewith «4 
member for emptying the bucket, means fer 


LAWRENCE, Creseent 
has 


holding the member against movement, and 
means for moving the bucket so that the con 
tents thereof can be discharged when the 
member is held fixed. 


Mannheim- 
invention 


ROPE BELT.—A. Luckwel!t, 
Neckarau, Germany. The 
relates to rope belts made from ropes of poly- 
section, the adjacent being 
longitudinal direction at 
of the belt By 
fibrous material, 


present 


gonal cross 
sewn together in the 
a given angle to the plane 
this construction the whole 
that is to say both the ropes forming the belt 
and the sewing yarn, are subjected to longi- 
tudinal strains alone 

ARMORED PAVING.—P. P. McMenamin, 
Jersey City, N. J. This invention relates to @ 
and improved paving for road- 
ways, trackways and the like An object is 
to provide a concrete or cementitious roadway 
p otected by blocks inter 
connected through openings therein by the ‘ 
mentitious material in which the blocks are 
embedded. 


ropes 


new atreets 


armored which are 


PUMP PLUNGER.-- If. Meap, Coalinga, Cal 
The invention has in view a tubular plunger 
having a jacket covering of babbitt metal se 
applied that portions or lugs of the metal 
pass into opentr through the wall of the 
plunger and securely unite the plunger bedy 
and jacket, vet fit with sufficient looseness to 


ssure within the barrel to 
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} ~ 
expand the babbitt jacket and take up part! slope of the shore line which is varied by the| materials such as lard and butter, ice-cream, LEGAL NOTICES 
of the wear. drifting of the sands. peanut butter and maple butter. The main ————. 
DISINPECTING CABINET.-W. C. Bur APPARATUS FOR PREVENTING EXPLO-|intention of the present patent is to improve 
nicures, Panora, lowa. This cabinet may be| SIONS AND DANGER FROM THE ESCAPE|the means whereby the plastic materials reg 
manufactured at very little expense and is for| OF GAS.—W. A. J. Van De Kamp, 20 Jansweg,|t® be loosened from a receptacle containing 
ysi : " T , j : > rw ecte he barrel 
use by physicians, aurses, manufacturers, drug-| Haarlem, Netherlands. This invention has|them and afterward ejected from t : . , 
gists and also bankers for disinfectiang| reference to apparatus for preventing explo- of the scoop. INVENTORS are invited to communicate with 
- 7 7 ; i ie ciao . Munn & Co., 361 Broadway, \ew York, or 
ney Means provide for introducing and|/sions and obviating the risk of poisoning b; PIPE WRENCH.—P. E. Erickson, Port 625 F Street, Washington, D. C., in regard 
removing the disinfecting gas without incon-| reducing the waste of gas due to unavoidable|Chester, N. Y. This invention pertains to to securing valid patent protection for their ine 
venlencing those who are in charge of the|though unintentional escape from pipes in| pipe wrenches having a chain and lever, for ventions. Trade-Marks and Copyrights 
devi buildings and closed rooms, and for giving/instance, such as shown and described in the registered Design Patents and Foreign 
CENTRIFUGAL DRIER—J. M. Wuure,| Warning of the accumulation of dangerous}Letters Patent of the U. S&., formerly Patents secured. 
Mapleton Depot, Pa The object here is to | 848es in mines and the like granted to Mr. Erickson. The object of the A Free Opini n as to the probable patenta- 
. : , se re ; ' rrenc -}] bility of vention will t dily given to any 
i ide a new and improved drier, more espe PROCESS OF BREAKING UP AND SEP.-| Present invention is to provide a wrench, ar acted ptt ete aaa ip srr yar th pte 
re « i] ‘4 g »s u sketc Ts 
designed for drying wet sand and other|ARATING THE GASEOUS LIQUID AND] Tanged to P rmit firm gripping of pipes of a brief description of the device in question. All 
wet material and arranged to permit contin-|} SOLID CONSTITUENTS CF CRUDE PE- different sizes, and te auickly release the communications are strictly confidential. Our 
uous operation without danger of anes Saas L. W. Brown, Monrovia, Cal.,}¢hain when releasing the grip of the pipe. Hi-.nd-Beook on Patents will be sent free on 
sod allow of running the drier with compara-!deceased. G. F. Brown and Daisy L. Con TRESTLE CLAMP.—F. P. DouGiass, Pasa req ‘eat. 
tively little power DON, executors. Crude petroleum, more espe-|dena, Cal. The object here is to provide a Ours isthe Oldest agency for securing patents; 
STUFFING BOX.—C. D. Camppenn, Lower| cially that delivered from oil wells of Cali-|clamp very cheap and simple in construction || 1t was established over sixty-five years ago. 
, : 1 te — *k c iscous ry. |¢ ore » » strength : 
Salem, Ob The entee provides a stuffing fornia, is a thick, mucky, viscous, spongy,|and operation, and one of great strength; | 
box adapted for helical packing he top|S!udge-like substance containing fixed gases,|in fact the heavier the load the more firmly — -y a ee York 
tapers toward the inner 1d and the packing sand, water, asphaltene, clays, and other min-| does the clamp hold the trestie members to-| ranch Office. St., Washington, D. C. 
is similarly formed Provision is made also|¢T@!s in complete and perfect emulsion with | gether It may ‘e exposed to the weather 
; , , he oll, which emulsion is the result of long| without danger of its efficiency becoming im- 
for inserting the helical packing through a |‘ SECURED OR 
ATENTS ED OR FEE 


opening in the gland or 
that the packing 


diagonally ranging 


cap of the stuffing box, so 


and caused 


may be entered through the opening 
to etmbrace the piston rod or the like and fill 
the box 

BREAK GiASS FIRE ALARM.—C. Avorn, 


New York, N. ¥ Mr. Auth’'s invention has for 





its more particular purpose the provision of 
fir ins with an efficient testing device 
and to improve the general construction | 
of seach alarms. The conditions of the alarm 
can be tested by merely inserting a key; and 
when the test is over, all that is necessary to 
place the apparatus in normal condition is to 
press against the window, closing it with a 
snap 

MPE WRITER CABINET.—Kenyetuo M 
Brron, 62 Kast Santa Clara Street, San Jose 
Cal rhis ievention relates to typewriter cabi 
nets, and the ject is to provide a cabinet 


adapted to partially fold, to protect the in 








terior of the cabinet from any dust and the 
like when it is not in use For this purpose 
| 
| 
CYVEWRITER CABINE! 
use is made of a support provided with a 
removabie table having receptacles and shelves, 
with parte of the table hinged to fold one part 
upon another, so that the interior will be pro 
tected from dust and the cabinet illustrated 
herewith will present a neat and compact 


furniture, adapted for the use of 


and typewriters 


article of 
Stenographers 
FOR GRAPHOPHONE 


HOLDER RECORDS 


«. W. Atmon, Youngstown, Ohio. This in 
vention is an improved holder or cabinet for 
disks or plates upon which graphophone rec- 


ords are made, and it is also adapted for hold 








ing. music-sheets and various other articles 
The inscription of the strips indicates the 
name of the eubject of each graphophone disk, 
or its number, or both, as convenience may 
dictate 

MUSIC LEAF TURNER.—F. J LATEN- 
DRESSE Hugo, Minn The object of the in- 
ventor is the provision of a cheap and simple 
device for music leaf turning, which may be 
operated by repeated downward movemerts of 
the foot to turn a plurality of leaves in suc 
cession Means provide for permitting the! 
standard to be arranged at one side of the 
plano, where it will not interfere with the 
performer 

PILE PROTECTOR.—C N. HvuBBarp, 
Kamela, Ore The invention is an improve 
ment in protectors disclosed in Letters 
Patent formerly granted to Mr. Uubbard, 
wherein a casing surrounded by an air jacket 
is adapted to encircle the pile and move up 
and down thereon as the level of the water 
falis and rises, and has the upper portion there 
of liquid-tight f containing a preservative 
solution of lees specific gravity than the water. 

DISPLAY STAND W. Giteerr, St. Louis, 
Mi The invention provides a revolving stand 
ew f litate the handling and display of mer 
ehandise packed in carton provides a means 
for delivering the cartons so that th same | 
may be handled for the delivery of the goods} 
therein contained; and provides a_ stand, 
simple, durable and efficient 

WAVE MOTOR R. E. Beakey, Ventura, 
Cal Thi invention contemplat the inde- 
pendent rtical adjustment of the wheels to 

for the rise and fall of the water 

! lue to the tide, and the ent of 
the wh t d from each other to increase 
or ad In the lower chain, In 
order that i be adjusted to the 


extraordinary 
conditions. The 
crude oil 
process to 


confinement under 


chemical 


periods of 
heat, pressure 
inventor has applied 
separators in the of bis 
improve the conditions named. 


and 
successfully 
operation 


Hardware and Tools, 

HAME FASTENER.—C. G. Geruacn, Ver- 
|} sailles, Ohio. Means provide in this inven- 
tion for a ready and efficient locking of the 
hames in tightened position and for the oper- 
ation of reversing so as to release the hames 


when desired. The device will be placed on 
the market as an independent fastening de- 
vice, and will be sold with the hames. I. is 
practically indestructible with ordinary care, 


hames may be secured in 
in a minimum >of time 

MECHANISM FOR DOORS.—S. N. 
New York, N. Y¥ In this instance 
the invention relates to mechanisms for secur- 
ing doors and the like, and has ref 
particularly to a device of this kind provided 
with locking and means for projecting 
and retracting the bars, the bars when 


and by its use, the 
place 

BOLT 
FRIEDMAN, 
erence more 


bars, 
pro 


jected being alined and engaging end to end. 


BOTTLE CORKING MACHINE.—-J E 


| 


rust. 

WEIGHING SCALE.—€. M. Srvureis, Bir- 
mingham, Ala. This invention provides a bal 
ancing mechanism for a scales platform which 
is economica! and durable; provides in a con 
struction a rocking beam extensible at a cost 
proportionate to the dimension; and provides 
a scale lever which is constructed and ar 
ranged to support in part the weight of th« 
rocking shaft. 


paired by 


Heating and Lighting. 

LIGHT ATTACHMENT.—C. W. Grogn- 
New York, N. Y. This invention per- 
an attachment whereby a cluster of 
lights on a chandelier may be successively 
and individually controlled. An object is to 
provide a device adapted to control the flow 
of gas to any one of a plurality of burners ar- 
ranged in a cluster, with means for simul 
taneously controlling the ignition of the gas 
flowing from said burners. 

STEAM GENERATING PLANT.—A._ E. 
Dopes, Castle Dobbs, Carrickfergus, Ireland, 
W. East, Bournemouth and J. S. Howk1ns, 40 
Waldemar Mansions, Fulham, London, 8S. W., 
England. This invention relates to boilers of 
the “flash” type, in the construction of which 
difficulties have arisen. The aim is to over- 
come these, and the invention consists in a 


GAS 
ING, 
tains to 





Roverti, 159 serlin Street, Montpe- 
lier, Vt., care of Richard A. Hoar, Barre, Vt. 
This strong, simple machine can be manually 
operated with comparatively little effort; Is 
provided with a bottle holder obviating the 
necessity of positioning the bottle by means| 
of the hand, and thus doing away with the 
danger to the hand should the bottle break 











steam generator comprising a flash element 
combined with a thermal] storage element so 
that the contents of this element may be de- 
livered to the flash element for meeting over- 
loads. 

ACETYLENE GAS GENERATOR.—H. N. 
Lines, Sabetha, Kan. The object here ts to 
provide improvements in generators, whereby 
a continuous feeding of the carbid takes place 
in proportion to the consumption of the gen- 
erated gas, and whereby an alarm is sounded 
whenever the carbid is nearly exhausted, thus 
giving the person in charge plenty of time 
to recharge the apparatus with carbid. 


Household Utilities, 

SHELF ATTACHMENT VOR TUBS.—J. M. 
CanaNeEy, Dennison, Ohio. The purpose of the 
inventor is to provide an attachment which is 
mounted upon the upper edge of a tub, and 
which serves as a soap support, maintains a 
wash-board inclined at the proper angle for 
service and effectually prevents wash-water 
in the tub from splashing over the edge of the 
tub behind the wash-board. 

SELF SQUARING CURTAIN STRETCHER. 
—Joun O. Hotmaguist, care of the Holmquist 
Swanson Co., 2438 North 40th Avenue, Chica- 





} e@ilto 


Free report as to Patentability. 4 oem -d Guide 
Book and What To Invent with List f Inven. 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C. 
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than four nor more than !2 lines accepted. Count 
seven words tothe line. All orders must be accom- 
panied by a remittance. Further formation sent on 
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BUSINESS OPPORTUNITIES 


Concern doing large business in bronze marine goods 
desires © acquire patents or rights to suitabie article 
to seil during the fall and winter. Well equipped brass 
foundry, machine shop and polishing room. Near New 
n-terrous metal preterred. Acdress 
New Yor 


BIG MONEY WRITING SONGS.— Thousands of dol- 
lars for anyone who cap write successful words or 
music. Past experience unnecessary. Send us your 
song poems, with or without music. or write for free 
particulars. Acceptance guaranted ifavailabie. Wash- 
ington only place to secure copyright. H. Kirkus Dag- 
dale Co., Dept. 3, Washington, D. ¢. 





Well-known maputfacturer, with selling offices 
throughout the United States. operating an extensive 
pm. will arrange to manufacture and create a market 

or patented invention of real merit adapted for 

general use — mail crder business preferred. Article 
must sell at moderate price. Have machine, brass, 
metal spinning, cabinet, woodworking and finishing, 
marbie and silver plating shops, ete. Give full parti- 
culars of article with detail drawings or photographs if 
sossible and state whether ——%- issued or apphed 

or and date; whether invention is for sale or on rover 
ty basis and how much. Address X. ¥.Z., Box 773, N. 


CAPITAL TO MARKET metal novelty already in 
demand, and sells t. everybody at popular price; or 
will place on royalty. For further particulars address 
Box ee Watkins, New York. 


WANTED. 


WANTED — Designing Engineer on light machinery 
and tools f r steady position with well established 
manufacturing company that is growing rapidly, loca- 
ted in Chicag . Give age, experience and salary ex- 
pected. Communications will be kept in strict confi- 
dence and returned if desired. Engineer, Box 773, N. Y. 





MISCELLANEOUS. 


FREE—“INVESTING ror PROFIT” Magazine. Send 
me your name and [ will mai’ you this magazine 
absolutely free. Before you invest a dollar any- 
where—get this magazine it is worth $l) a copy 
to any wan who intends to invest #5 or more per 
month. Tells you how $1,000 can grow to #22.000 
—how to judge difforent classes of investments the 
Real Karning Power of # ur money. This magazine 
six months free ii you w to-day. H.L. Barber. Pub- 
lisher, 423, 28 W. Jackson. Bivd., Chicago. 


a MOST PCWERIUL LICHT in the world, Heli- 
and, Germany. Post cards of this and wany otber 

p= = home and foreign on sale by us. Woe are 
specialists in Lighth use postals. Catalog free any- 
where, or send 25 cents in stamps of row Any ae, and we 
will send 12 assorted cards, also cata Lighthouse 
Mission, Dept.” 8. A.,” 21 Linenhall St., Belfast. (reland. 





LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manvfactorers in al! ines sap- 
plied at short notice at woderate rates Small and 
speciai lists compiled to «rder at various prices  Es- 
timates shouid be obtained im advance. Address 
Mano & Co., Inc., List Department. Box 773. New \ ork 
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BOTTLE CORKING MACHINE 
while being corked, and can be easily at- 
tached to a table or any other suitable sup 
port In operation the moistened cork is in- 
troduced into the guide and the plunger is 
moved downward into engagemert with the 
cork and forces it through the guide. The} 
cork is compressed in passing through the 
guide so that it can freely enter the bottle 


mouth, The plunger is raised and the bottle 
carrier lowered, so that the bottle can be re- 
moved and another placed in the carrier. 
CONVERTIBLE COUCH AND BED.—I, Ma 
son, New York, N. Y. In this patent the in 
vention has reference to household furniture, 
and the object is to provide a couch and bed, 
arranged to permit quick and convenient con- 
verting of the piece of furniture from a 
couch to a double bed and versa, and to 
accommodate the bedclothes using the 
of furniture as a 
SHOVEL, PLOW, AND 
Harvey, Salt Lake City, 
is to provide a simple 
removing snow, 
may be used as 
as a scraper 
as a pusher 
and as a plow to 


vice 
when 
piece couch, 
COMBINATION 
SCRAPER.—-E. T 
Utah The object 
tool especially designed for 
which with slight 
a shovel in the ordinary 
to loosen and scrape up the 
to push the accumulation, 
throw the snow to each side 


here 


changes 
manner 
snow, 


SCOOP FOR MEASURING PLASTIC MA 
TERIAL..-L. O. Wetts, Bonne Terre, Mo. 
The invention relates to scoops for plastic 
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SELF-SQUARING CURTAIN STRETCHER. 












































go, Ill. The object of the invention illustrated 
in the accompanying engraving, is to provide a 
curtain stretcher, arranged to permit con- 
venient folding when not in use, and to allow 
moving its side bars and end bars into a 
square position reiative one to the other when 
opening the stretcher, to insure proper ac- 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will find 
tuqauiries for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring theinf: rmation. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeatea. 

MUNN & CO., Inc. 














Wanted, information relative 


Inquiry No. 9237 
and 


to the Parmelee Automatic Aerated Water Sti"! 
Sterilizer. 
hequiry No. 9238. Wanted, addresses of those 
who own deposits of rotienstone, lump pumice, in- 
tusorial earth or rubbing stone. 
whey, No. 9239.- Wanted, addresses of parties 
ho can ship ores containing any of the following 
Vv moiyb , uranium, tungsten, 





icania 

ineutry No. 9240.— Wanted, address's of owners 
of limestone beds running not less than 98 per cent, 
and near a railway. 

Inquiry No. 9241.— Wanted. addresses of owners 
of deposits of molders’ sand suitable for heavy castings. 
of att No. 9:24:2.—Wanted, addresses of makers 
of bag v 

lneuiry, = 9243.—Wantcd, address of maker of 
Rover's monogram embosse: 

Inquiry Ne. 9244. Wanted, address of manufac- 
curers making -: er scrapers, and driers suitable for 


Inquiry Neo. 9246.— Wanted, addresses of parties 

pony Le raw materials or minerals containing potash in 
0 
nquiry No. 9247.—Wanted, to buy a Parmelee 

aerated wat NG 

Inquiry No, 9254.— Wanted, the name and address 
of manufacturers of tead pencils and pen hu iders, ouch 
as are used for printing a* vortisemcnts on. 

Inquiry No. 9255.— Wanted, to buy a patent rol- 
ler, a bali- Nearing axle. which could be purchased ona 
royalty basis; it must be cheap and fully proved. 
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tretching of the curtain while drying 





curate 
the san For the purpose mentioned the end 
bars of the stretcher frame are made in sec- 
tions pivotaily connected with each other, and 
engaged by a guide bar and links to insure 
proper op ning and closing of the sections. 
RANGE.—P. Riess and D. Lemiey, New 
Orlean La The object here is to provide an 
arrangement whereby the cook on opening the 
oven is protected from the heat. The device 
is constructed so that the pans in which arti- 
eles of food are being roasted will advance 
automatically out of the oven when the door 
is thrown open This is useful when nec- 


essary to baste the article. 


BROOM HANDLE HOLDER.—ASIMAN 
Binauw, 253 W. 15th St., New York, N. Y. 
Among the principal objects which the inven- 


tion shown herewith has in view are: To pro- 
vide 2 holder which is adjustable to backs of 
brushes of different thicknesses, and to handles 


therefore of various dimensions; and to pro- 





HOLDER. 


BROOM HANDLE 


vide a simple, durable and efficient construc- 
tion which may be quickly adjusted and when 
so adjusted set in fixed position with refer 
ence to the handle and the brush. The handle 
may be constructed from any suitable matertal. 
The outer end of the split holder is flared and 
the sides are resilient to provide for tapered 
ends of handles of various diameters. 


Machines and Mechanical Devices, 

AIR COMPRESSOR H. E. Battey, Albany, 
N. Y. The object of the present invention is 
to provide a compressor arranged to insure a 
proper inflow and outflow of the water to 
prevent the water from accidentally passing 
into the outflow and into the receptacle filled 
with the beer or other liquid. The invention 
relates to hydraulic air compressors shown and 
described in Letters Patent of the U. &., 
formerly granted to Mr. Bailey. 

DOOR OPERATING DEVICE.—CHRISTIAN 
A.LtTer, 500 E. 83rd St., New York, N. Y. The 
illustration shows a side elevation, provided 
with the operating device, the door being 
closed and locked, and the cever of the devic« 
shown in dotted lines. The device is for use 
on doors of stores and other buildings, and 



























































DOOR OPERATING DEVICE. 


is arranged to permit a person carrying bun- 
dies, packages or the like, or otherwise encum- 
bered, to unlock or open the door by pressure 
of the foot, and without use of the hand, to 
hold the door in open position for time to 
allow of passing conveniently through the 
open doorway, and to insure self closing and 
locking after passing through. 

WING FOR FLYING MACHINES.—W. 
Keieptrer and W. H. Bourpox, New York, 
N. Y¥. This invention provides a wing or 
analogous member for use in connection with 
the machine. The inventors have discovered 
that if, in almost any type of flying machine, 
where a wing is used, the outer end of the 
wing be provided with a box, made after the 
manner of a kite box, the stability of the wing 
and of all mechanism controllable by it is 
greatly increased Also, that if a wing be 
built with a box at its outer end, a compara- 
tively smal! wing surface will answer for a 
given breadth and length of wing, and a 
greater power is attained for steering, float- 
ing, steadying, or otherwise controlling the 
craft to which the wing relates. 

SAFETY ATTACHMENT FOR 
2UR8.—J. R. InksTpR, Omaha, Neb. 


ELEVA- 
The in- 


vention provides means for locking the con- 
trolling lever, which means are placed in lock- 
ing position by the opening of the entrance 
doors to the elevator shaft to prevent acci- 
dental rise and fall of the car while receiving 
passengers; to simplify the mechanism for 
locking the lever; and to so construct and 
arrange the locking mechanism as to adapt 
it for employment in elevator shafts where 
the doors are operated to swing or to slide 
vertically or horizontally. 

WELL DRILLING DEVICE.—R. R. Sanper- 
son, Orrville, Ohio. The aim here is to pro- 
vide a device ~€ the walking beam type, in 
which the rapidity of oscillations of the drill 
rod may be considerably increased without 
sacrificing its effectiveness in any particular, 
thereby rendering the. machine capable of do- 
ing more work in a given time than the ordi- 
nary drilling device. 

WINDING MACHINE.—R. C. CAMPBELL. 
Harlan, Iowa In this patent the improve- 
ment «broadly considered, comprises a disk 
mounted for rotation, and provided with a 
central opening, the disk being divided trans- 
versely through the opening, and provided 
with means for detachably connecting the sec- 
tions, together with the reels and the ten- 
sioning device. 


Railways and Their Accessories, 
WHEEL GUARD.—W. T. Watson, Van 
couver, Canada. This improvement refers to 
wheel guards for street cars, and relates more 
particularly to that type of euard in which 
there is a fender or cradle normaily supported 
at a short distance above the track, but con- 
nected to a trip device, by means of which 
the fender may be lowered into operative posi 
tion. 


CAR FENDER.—H. 8. Berarrre, Teziutlan 
Puebla, Mex. This invention refers to a fender 
which is adapted to be operated either by 
the motorman or automatically by impact with 
an obstacle or person to lower the fender into 
intimate contact with the ground, whereby 
the person or obstacle is safely picked up and 
deposited on the fender out of harm’s way. 

RAILWAY RAIL AND NUT LOCK.—Bar- 
ToN Estes, 533% Ist Ave., Seattle, Wash. 
Among the principal objects which the pres- 
ent invention has in view are: To provide 
devices to prevent the separation between 
railway ties and railway rails, and subse- 
quently loosening and partial pulling of the 











RAILWAY RAIL AND NUT LOCK 


holding spikes, particularly at the rail junc- 
tions; and to provide a simple, economical and 
efficient nut lock. The vertical cross section 
shown is of a railway rail and fish plate for 
securing the junction, together with the de- 
vices for preventing the separation of the 
rail and tie. 

AUTOMATIC BRAKE SETTING MECHAN 
ISM.—G. H. Lowe, Birmingham, Ala. The 


outside the cab structure to automatically set 
the brakes of an engine or train; provides 
a construction wherein the automatic opera 
tion may be 
part of the engineer, and provides a construc- 
tion whereby the operation of the brake 
mechanism may be set with reference to arbi 
trary selection. 


Pertaining to Vehicles, 


BRAKE BLOCK HOLDER.—H._ Evans, 
Ross, Wyo. This improvement pertains to 
holders for the brake blocks or shoes of farm 
wagons and other vehicles, and has reference 
more particularly to a device, comprising a 
fixed jaw, a movable jaw, and common means 
for securing the jaws upon a brake beam, and 
for holding them adjustably relative to one 
another, the jaws holding the brake block. 

VEHICLE WHEEL TIRE.—M. B. Carmopy, 
Columbus, Ohio. The invention embodies 
novel details, that are simple, durable, afford 
interior ventilation and elastic support to the 
body of the tire, and which permit a quick and 
convenient detachment of the exterior of the 
body of the tire from the wheel rim, as well 
as the removal of details from the tire body 
if occasion requires. 


Designs, 


DESIGN FOR A CABINET.—L. N. Levin- 
soun, New York, N. Y. In this ornamental 
design the vertical body of the cabinet is 
square and of simple lines. The top and base 
are flat and only slightly project beyond the 
uprights. The face of the cabinet is crowned 
by a peaked elevation holding the dial of a 
clock. 

Note.—Copies of any of these patents will 


be furnished by the Screntrric AMERICAN for 
ten cents each. Please state the name of 


atentee, title of the invention, and date of 





his paper. 





You Don’t Know Discomfort 
When You Wear B. V. D. 


HETHER you walk or work, stay in town or go away, 


lounge or even dance in 
comfortable Loose Fitting B. 


Knee Length Drawers and Union Suits. The heat of summer 


** stuffy 


”? rooms, keep coo/ and 


V. D. Coat Cut Undershirts, 


days and the sultriness of summer nights are fz/t ast in these 


hose fitting garments made from /ight woven fabrics, soft to the skin. 
This right-idea underwear cools your dody, and calms your mind and mood. 


This Red Woven Label 





a 50 a garment. 





[MADE FOR THE | 





(Trade Mark Reg. U.S. Pat. Of. and 
Foreign Countries. ) 


is sewed on evry B. V. D. Undergarment. 
Take neo undergarment without it, Write for 
booklet, “* Cool as a Sea Breeze.”” It's free, 


B. V. D. Union Suits (Pat. 4/30/07) 
$1.00, ty $2.00, $3.00 and $5.00 a suit. 
 Y Coat Cut Undershirts and 

“fe & Drawers, Sic, 75c, $1.00 


The B. V. D. Company, 
65 Worth St., New York, 


London Selling Agency, 66, Aldermanbuty, E. C. 

















| 
invention provides a mechanism operable from | 


avoided only by vigilance on the | 


ae 
Lake George, 
pr 


A. A. HEARD, G 1 P; 


The Natural Attractions of 


Adirondacks plus their accessibility 


from the great centers of population, form a combination 
most desirable to the tourist. 
by the Leading Tourists’ Line, 


THE DELAWARE & HUDSON 


Ask any Railroad or Steamboat Agent. 
Summer book (360 pages) 6c postage. 


Lake Champlain and The 


Easily and quickly reached 


Free folder on request. 


Agent, Albany, N. Y. 


























ain a Doubled Demand 





for No-Rim-Cut Tires 





About two years ago the Goodyear No- 
Rim-Cut tire—our patented tire—began 
to become the sensation. It was the final 
result of ten years spent in tire-making. 

Last year our tire sales trebled—-jumped 
to $8,500,000—because of this tire’s popu- 
larity. 

This year 64 leading motor car makers 
made contracts with us for No-Rim-Cut 
tires. 

Now, about 600,000 No-Rim-Cut tires 
have been sold—enough to equip 150,000 
cars. The result of 


shifts of men, are run night and Gay. Our 
daily output is 2,200 automobile tires. Yet 
we can’t keep up with our orders. 


The reasons are these: 

Goodyear No-Rim-Cut tires make rim 
cutting impossible. They are, in addition, 
10% oversize. That means 10% incre car- 
rying capacity. With the average car it 
adds 25% to the tire mileage. 

These two features together, under aver- 
age conditions, cut tire billsin two, Yet 
they cost nothing extra. Is it any wonder 

that buyers, when 





their use is this: 

The demand for 
these cars is more than 
twice that of last year 
—six times that of two 
years ago. 


Our enormous 


(jOODYEAR 


No-Rim-Cut Tires 


With or Without Non-Skid Tread 


they learn these facts, 
demand the No-Rim- 
Cut tires? 

Our TIRE BOOGK-- 
based on twelve years 
of tire-making—tells 
many facts you should 
know. Ask us to mai 
it to you, . 











plants, with three 


_ THE GOODYEAR TIRE & RUBBER COMPANY, First Street, AKRON, OHIO 





hes and Ag in 103 Principal Cities 
Canadian Factory: Bowmanville, Ontario 


(316) We Make All Sorts of Rubber Tires 
Main Canadian Office: Toronto, Ontario 
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NEW BOOKS, ETC 1Of apparat f determining pressure-chang his ited space to describe in detail Mr 
ELEKTRIZITART AUS KEHRICHT Von Eti dom or % va pam odes n-| ria query or oe ie Bi 
enne de Fodor 170 original illustra rred) tl thor s¢ ts for description and y to make living easier, not merely to 
tion 294 wy Budapest K. I K ration t tato pe ind Bestelmeyer’ S| the rail, the pipe, and th wire for con 
Hofbu hhandluns von Juliu Benko t (both of which were dis | ing the necessities of civilization cheaply 
1911 din ¢ Si \TIFIC AMERICAN of Feb ind efficiently to the places where they are 
7 196 eded, but also to cur our social evils In 
Tue Graran ARTS FOR PRINTERS AND A long chay s devoted to the movements | Roadtown, if Mr. Chambless is to be believed, Kindly keep your queries on separate sheetg 
USERS OfF PRINTING Boston Na re 4 f t t important ass of mé there will not be simply low rents nd low f paper when corre sponding about such mate 
tional Arts Publishing Company, |teorological pl mena from the aeronaut’s | taxes, but no slums, pure politics, no povert; ~ Nl pp saga subscriptions, books, ete. This 
1a1 > " . . . wi greatly facilitate answering your ques- 
19LU Price, $2.50 per year nt of view Here we have a practical dis-|no corruption—in fact, the ideals of the 80-| tions, as in many cases they have to be re- 
pr cot ich advanced 1 of a metry which displays thé ialist will be attained, not by preaching to| ferred to experts The full name and address 
The Prin ‘ ; hich we hav noticed iliar penchant of the European meteorolo | the multitude of the evildoing of the rich, or will, be "arte pected, | po ~ alt yee 
' f 1 now we have a wort eist for the Beaufort seal is compared with || pitting class against class, but by the! to correspondents are printed from time to tina 
The G hic Arts. It is a supert tr tal | rhe technique of pilot-| simple mechanical and architectural expedient | and will be mailed on request. 
| i i th iuthul plat ind ns for detert ing the dire¢ | f stringing a city out in a line and building } me A a - 
rt Only t nu t ind f f the upper air-currents—now [it above a bigh-speed railway Of course, it is (12470) A. D. W. says: Two of your 
{ fat it the quality « i il preliminary to the voyages of mann dj isking a good deal to accept all this on its| readers wish your decision cn a certain argu- 
me tn wal own in these pu . in I is fully xplained ! e, but it must at least be admitted that|™ent as follows Concerning the compressi 
M i j ison is to t variatl s of the direction and force of the I Mr Chambless has provided a book which, | bility of water A maintains that water is 
, , ‘ It is a periodi 1 with altitude are discussed in connection | vever fantastic it may seem, prescribe nearly incompressible B maintains that it is 
. t t dern p t i with thelr mar important aeronautical bear | ut as good a cure for the diseases of ciy-| Susceptible of great compression. B also main 
| ings Balloonists are reminded that at the tion as any we have encountered jtains that it has been proven that great 
: ’ jaltitudes ordinarily reached by a free balloc Ture STanDArRD or LIVING AMONG THE IN ough depths of water exist to float solid 
A ERON riscu METEOROLOGII Von Dr./the wind generally coincide in direction with > |} pleces of iron or other heavy material, indicat- 
Franz Link | Tell Wrankfurt a.\the 1 . ss aap : DUSTRIAI PEOPLE OF AMERI( a. Hart,/i.. that the specific. gravity of water (ee 
M , if von Franz Benjamin Auf i ! f d from tl weathe Schainer & Marx Prize Essay By | veight per cubic foot) is so great at great 
: ‘ : i: F. H. Streightoff. New York: Hough : ; ; saa 
far l map rt for t wind does not n an canna ‘ e ‘ depths as to be capable of floating these heavy 
} ton, Miffiin Company, 1911 196 pp é nie : ve 
Ih Link t stise om the ove subject rag increa up d » rapidly as was] . a naterials A contests the truth of all this. 
the first , red sul d On tt ther hand, abrupt small Svo Price, $1 net Which is correct A. According to the Smith- 
makis ‘ ertait n epoch ur f \ 1 for wit hange i iltitud The book is written with evident care and | nian Physical Tables, which are of the high 
, i ften fraught with | (heughtfulness, and displays a sympathetic in- |} est authority, water is compressible 44 mil 
; ' to aeropiat Che stability | Sight into the conditions dealt with It is 11 nths of a volume per atmosphere The 
" t-and dri a t s tested when ssi mpossible to read such a work with it having | q nsity of sea water is 1.025, so that about 33 
‘ pene t ! 1 | 1e between strata f ma one’s interest aroused in the life of the less | feet of sea water gives one atmosphere of 
with d hen ily dif t ¥ it th heavy motor and | fortunate me rs of society, for whom the | pressure At the greatest depth the water is 
ory o “— ; : ae eet tenitin. 4 — 2g u stion, “What is a living wage is of such 2 | abo it one twenty-fifth denser thaa at the sur- 
. fos 4 tit : delight t tt y they previo y had. whil ital interest rm 1uthor estimate that | face Steel is compressible 68 millionths per 
' , ted " act | t a w | tt i to adjust themselves to the conservative t t e600 as the — m Mes itmosphere, which is about one and a half 
branch f ‘ " been | , (and | Wind Vert movement of the air is dis. | limit of the living bod na haas the cities of the times as much as wate Under the same 
in G ; d g the | ten veal ! f the ither meager infor | N rth, East, and West ( rh Sree te 18 | pressure steel is compressed 1.5 times as much 
- “re the | ° having ' i tl sul t admits. Me-| based on the supposition that the family N- }as water. Since steel is 7.7 times heavier than 
avitt , morehensiv -_ + it i bservatories almost universally | Sists of a man, his wife, and three children.) | water at ordinary pressure and is compressed 
rh ia meek of th ments , ne their ments to the horizontal |“! all industrial oc: upations are considered, | 1.5 times as much by any increase of pressure, 
in th po. in fact. ie than we t nent of the wind While the vertical | Probably four million — = not enjoying | it is not apparent how water can ever become 
years id und 6s eon of it is ag| Component is, when of average magnitude, of | #72ual Incomes of $600." s dense as steel. And if it is to float steel, 
y ' rday no practical terest, it may depart very widely an idea = = general scope of the book must be denser than steel. If any known 
Be errié ‘ k t has had aj from t averag under certain conditions _— be gaine d = m the vin apt “J headings bstance will sink at the surface of the ocean, 
lout t in w: first, to 1 de a , nting to more than 8& meters (26 feet) | which are _ fol topes I é rhe Standard of os will continue to sink entirely to the bottom 
t hook as nd. Such vertical velocities oceur, for | living. If. Family Expenditures. Il. Unem Jat any depth. Prof. Davis of Harvard Univer- 
tl t f tar in thunder squalls, and may p yment IN orenaie VV. Housing VI. |} sity, in his “Physical Geography,” page 62 
" h to t i hut is d it Bt to the aeronaut—as happened wh Food Vil. ¢ VIII. Thrift iX.}says: “Although water is easily moved, it is 
greater t ut of worl t ‘ airs! Deutschland” was wrecked over |Health. X. Intellectual and Social Life. XI | very little reduced in volume, even when com 
ail ‘ sais ad ng reutoberg forest The Living Wage XII. Possibilities ra ©! pressed by great forces. Hence, in spite of 
th . it Into mpatheti stior vitt Wind structure ind the effects of the well-|'s also a bibliography covering five pages ¢| the great pressure of the upper layers of the 
onal sists wh ‘ ‘ free k vn gust ss < 1 lower wind . air- | book should prove valuable to the general a locean on those beneath, the ocean is of nearly 
{ he may be al ite intelli ft discu t lengtl we | lie at large as well as to those who have a] uniform density from top to bottom Any- 
‘ , er it rtant rches In | @ ul reference to the brilliant researches | Special interest in the subject treated, or who] thing which is heavy enough to sink at the 
' it ft ot purpose. the author f tt Brit met gists and physicists | Wish ais have at hand in condensed fe rm | top will sink all the way to the bottom.” For 
{ t book alls atter to ple who ha I n than any ot S, sin - f the principal facts and conclusions | some reason we are having a number of letters 
' e Ww b tl xisting data of | Lang! t to elucidat this important | relating to the same | about this just at present, and this statement 
‘ m are insufficient, and poi t cmospeeric | . Wortp Corporation. By King Camp Gil-|°Usht to be convincing. There is no basis of 
t ; naut may aid science (and indi In a long chapter on air temperature the lette. 3oston: The New England! ict for the belief that there is a place under 
tly benet by adding thereto uthor returns to the subject of the relations News Company, 1910. 8vo.; 240 pp.| Water where heavy articles will remain in sus- 
[ ! ; will. how r. be truck by the f this element to the buoyancy of balloons | Price, $1. pension, because the water has become dense 
fact that an im © OF Mrurmerin sae lat chapter <6 Sie bask Ciscunnss ates When a man of business takes to dreaming ee Se See, See eee ae hago b ae 
regarding ti phet . ‘ itmosphere herie moist and precipitation, and con-|, ; i : tea “ pressible of the metals, and yet is 1.5 times as 
far a " ' i ha dy b ' id with the possible effects of heavy de ~ = m Mas She Weeinet eateneey Bae mem | compressible as water. There are few if any 
at : - ; : l In justice to the man of business e| ‘ A 
vt | + stios Fi rona now and i upon the stability of | a“ 7 a substances less compressible than steel. So 
. . ;} must add that he very often makes his eam], os : - : . : 
nd 7 iin. w t t it Snnika Seum , i) Rhodes placed bis Guger on | 2! things which sink at all in water must 
‘ ‘ nt that ne lume of Linke’s pioneer work | continue to sink more rapidly as they go 
rate ¢ cnat & ayor part o1 Ms : ‘ - the map of Africa, and declared, “I want to | : ihe F 
ik ne ‘ ' mena has been na . ‘ waited sora pationee by all “ pee ge igo cine Came Gilets on ena | o°e" r in the water 
' ee a ee aa = se coe gaia his hand over the map of the world and says,| (12471) W. B. R. says: Will you 
, pod i“ want to see it all white! His plan for| kindly tell me if you know of any tool or 
oe jai ’ that IS) RoapTrown By Edgar Chambless New | giving every man his fair share of this world’s | appliance used for bending delicate tubing such 
' one ~ ‘ nt nea : - = : : ro a York: Roadtown Press, 1910. 172 pp essings reads as absorbingly as a romance.| as is used in brass musical wind instruments, 
a eel oma ‘ ted t hae In tl book Mr. Chambless has given us his| He starts with the claim that the big corpora-| also for taking out dents in same? A heresy 
dea of tl oiseles smokeless dustless, | tion is a natural development in economic| metal tubes are bent without collapsing by fill- 
how Its, seoy lif f that of ordinary ieeniieen Caan. Sebel vraftless city, a| progress, and that it is of no use to attempt] ing them with melted resin, then bending them 
a rs os — dtactmsine  thacent ty which he calls Roadtown, and which may|its control by legislation His plan is cores 1 after the resin is hard It might be 
‘ , , best described as a single line of houses of reate a super-monster that shall swallow all] necessary to heat the tube once or twice be- 
sdtation, and | 7. a oe ; iny length, built upon three superimposed lines| the lesser monsters, one after another The} tween successive stages of bending, so as to 
re " . a De wate — f railway There are two stories of living| cells of this super-monst 's organism are to] anneal the metal, if you find that - metal 
th 2 : . h hott than | #9d working rooms above ground, a continuous | be, not a limited nun ber of stockholders, but - the outside of the curve tends sa become 
a te, catanligt he ea nas metimes | Promenade along the connecting roofs of the} ll the individuals making up the population vard and brittle be the bending is carried out 
‘ mitit to o a ( d ind it hou ind gardens or farms on either side |‘ f the world. ld Corporation” is pledged | in one continuous movement. 
’ — is cor ding reased nm Roadtown, in Mr. Chambless’s words, “is the|to Issue one share of stock ay One ee (12472) S. B. J. asks: Will you please 
essation of sunst ¢ to the interven- | Modern sky-scraper laid on its side and built) every Gollar paid in, at any Gm -— eee explain why, with the centrifugal force of the 
onan © ein ok i tting th ee out to any length.” Instead of elevators, he| comes in the securities of the great railroads | , irth’s revolution, removed when a_ person 
to a coolit f by radiati te a|" trains, of course, but not ordinary trains./and = industrials — ar purchased removed | stands at a pole, the entire force of gravity 
temy it t 10 degt below that | Hl would use a s monorail system of}from the speculative market aon ane nd would not cause his weight to be unendurable? 
f th sir; hence the balloon tends | *t@nsportation, devised by Boyes, and for|sooner or later “World Corporation” will own) 4 1+ 4, demonstrated in mechanics that the 
to il t t be thrown it in| Which extreme rapidity, efficiency, Hghtness, | a controlling interest in eve rything worth hav } centrifugal foree of the earth reduces the 
t t ‘ d iptior nd | and above all, silence, are claimed. This rail | ing. Whe n the process of absorption bas} wont of a body on the equator 1/289 of what 
il tration fa f f the Angstron oad will have three tracks, one beneath th ecineves ae one —_ - Se mae mene it would if the earth were at rest Thus, a 
pyrt han da miata ther, the upper for local service, with stations | have disappeared within the maw , of the person weighing 289 pounds, if the earth were 
1 platinum istan t tl yometer y hundred yards apart; the second for | benevol nt Moloch the stock of “World Cor at rest, would weigh 288 pounds on _ the 
, ane ie ¢ , +} xpress traffic, with stations every five miles| poration” ts called in, and every man in the equator with the earth rotating once in 24 
the . - Everybody lives on the main lings lw orld is regarded as having a share in the hours as at present. Gravity makes the body 
— ntinuous 1 rd of the t rature | Within easy reach of the station rhere e| ealth and workings of the all-embracing SYS-| igh 289 pounds, and the centrifugal force 
al ~— oe t phones telegraphs teleposts parcel car-| tem. Government and _ politics will have of the earth’s rotation at the equator lightens 
Next me to a section on the composi- | vacuum ¢ ners, and every possible con-| been superseded by pure business having for|;, 4 pound. It would not seem difficult to 
ti wali saat the atmosphere, and her venience that in be conceived The whole|its end and aim the od of mankind Pach | | arry the extra pound if the earth should stop 
San 2 tt utside of periodical litera cheme is built upon the possibility of this] branch of human activity will be presided tating, or to go to the pole, where the cen- 
tur - t witt ' stegorical statement | bigh-speed transportation Unfortunately, the | over by its own department, each department sifeent force is wero. One would not keow 
that th ve : ote Histinet |rallway recommended has never been tried,| having its necessary subdivisions. All men the difference in his weight by his senses, even 
ta. «i the loud ' xtending up to| which is perhaps the most obvious objection.| are to be workers; no drones are to be tol- if he weighed 289 pounds, and much less if he 
, eeeaien tl tratospher begin. | There can be no doubt that our methods of| erated Advancement is to be based strictly weighed less than that amount. 
' it 10 4 eter ind tending to 60 production are wasteful, partly because our] upon merit As to individual remuneration, ; 9 
' met ‘ trat . ioht 1308 ter of transportation is bad or, as Mr.|a system of competitive bidding between the (12473 J. F. H. writes: I take the 
ao | tort rhi : Iso | Cha less pleturesquely expresses it, “civili-| departments and their subdivisions is to con-| liberty to submit to you the following solution 
a . t ' f ti yhere, | zation 1 black cabinet of pl s and dough-| stitute a sort of balance-wheel by means of]of query 12456: H. H. R, has unconsciously 
, ’ and a hos the irm 3 nd ysuming mouths| which no division will fail to attract labor,| performed the operation given by Legendre 
' Nariti ‘ t listribution dancing ar d in an uneco-ordinated fashion,| while the Department of Public Works will} (Book IV., Problem IV.) for dividing a line, 
. ' : i , mn of occasionally tting together and serving one| provide for any excess of workers over the] such as YC, into extreme and mean proportion. 
t ue it t fa ‘ the | another, but ften missing the mark—two] number that can readily be assimilated by | From Legendre (Book V., Proposition VI.) we 
f eyclon ind anticyclones) hands going t ne mouth, another hand miss-| the other departments While we feel sure| have the greater segment of a radius, divided 
R ' i 1 ect of extreme |ing the mouth altogether. There is no plan, no| that the present wielders of power would|into extreme and mean proportion, eaual to 
int i i it on out of tte | unity, no barmony, no mind behind it all.” In| have a few strong cards to play before per-|the side of an inscribed decagon. By joining 
n wit hypsometry. buoyancy. and| Roadtown he believes that he has devised a|mitting this scheme to seriously menace their|every other point, as B and C, we get of 
al t is discussed at length Special | unified plan for the arrangement of the three | achievements, the proposition has been well| course an inscribed pentagon. The references 
sttention ts elven to the matter of testing and | functions of civilization—production, transpor-| thought out up to a certain point, and in its} are to Davies's Legendre, revised by Van 
eallbrating anerutd barometers and barographs., | tation. and cousumption. It is impossible inj} expression is incisive and fascinating. Amringe. 
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Sir Hiram Maxim sired, on account of several mechanical 
Continued from page 616.) | difficulties including greater friction at 
an: ital i sai nt | the writing point. Besides, the danger 

it 1e@ Slates al 1e yrese ® ® 
dunn! = . J ;of losing a record during a destructive 


time. ‘ane |earthquake through the stoppage of ink 
When a gun was required for firing on is much greater with the ink record than 


"per boats Messrs. Armstrong made), 
oe a ware of a stlyus tracing on 


a gl that could be fire y four men 
a gun tha a d be fired rs . smoked paper. 
about ten rounds in a minute. was a : : 
a. clumsy affair. Hotchkiss made al The paper is adjusted on the cylinder 
*) bett x un estate h four men we re| form an endless belt, the ends being 
uc! yetter g ? rel. . . ‘ . 
at t fire nearly twenty rounds in joined by lacing small metal ribbons into 
able Oo ire Ce ’ 2 ELL) . : ; 
-_ ad holes in the opposite ends of the sheet. 
minute, and this was followed up by!/,... gray’ 
; _| This method of joining was adopted be- 
Nordenfeldt, who produced an extremely » 
. }cause the obstruction presented by the 
|metal ribbon to the stylus is hardly ap 
preciable. The cylinder moves at the 


in the case 


ight and handy gun that four men suc 


ceeded in firing twenty-five rounds in 


minute. All of these guns gave a very Age! 
; ; rate of about 35 inches an hour. The 
severe shock to the gunner, and an at- : 2 ~ : 
: 7 drum is mounted in definite working re 
tempt was made to prevent them from 2 
_ wm lation to a small clock. A wheel in the 
recoiling at all. The next gun to make} . 
- ‘ | cloc k train is connected with a screw, 
an appearance was Sir Hiram M xim’s. 


| thus giving at the proper time an end- 
| wise motion whereby the sheet is dis- 
placed so that it may be traversed as 
|many times as desired. An entire revo- 
lution of the drum is accomplished every 
hour. The records are changed every 
day. 

In the registering of seismic shocks, it 
is extremely important that the exact} 
time down to the fraction of a minute be | 
easily determinable, both for setting the} 
time of its occurrence and determining 
its duration. Formerly the time was 
marked independently of the stylus, but 
this method was unsatisfactory on ac- 
count of the difficulty in determining 
the time correction. In the _ seismo- 
graph at the Weather Bureau the time 
is marked thus: 

At the 30th second of each minute the 
standard time-keeping clock electrically 
| releases the train of a secondary clock in 
the seismograph room. A slight move- 
ble standpoint, it appeared to him that ment ensues and cuts off the current to 
the best form of a flying machine would | ©4 h vibrator. After exactly two seconds 
be what is known to-day as an aeroplane. the es condary clock is again released and 
The machine that he developed and made|*his time a strong current is sent in- 
was practically the same as the best ma- stantly through all the recording levers | 
chines of to-day except that it was much to simultaneously produce time marks. 
larger and was driven by a steam en- s the cycle of actions is completed on 
gine instead of a petrol engine. It haa | the separate instruments, the stronger | 
the fore and aft horizontal rudders the|CUrremt is cut out and the vibratior. is 
same as the Farman machine of to-day, | 484!" started. By this device Prof. Mar 
and the two screw propellers rotating in vin compels the stylus to mark its own 
opposite directions the same as the | **me- 
Wright machine. This machine was 105| it betape found that a constant vibra- 
feet wide from tip to tip, and with 600 tion of the stylus would lessen the fric- 
pounds of water and three men on board, tion very much, so a small vibrator has 
been devised which sets up _ sufficient 


it weighed 8,000 pounds. The engine ; 
The tremors to keep the stylus arm in sus- 


screws : : 
tained movement. The low, continuous 
hum of this little contrivance is very 


This gun was provided with a much im- 
proved system of mounting which did not 
give the guence any shock at all, and at 
the French trials, Sir Hiram, with no as- 
sistants, fired ‘fety rounds in fifty sec- 
onds, making a record that has never 
been broken. The mounting of this gun 
was so much superior to all others that 
it has gone into use throughout the 
world on practically every form of gun. 
The novelty consists in placing the trun-| 
nions on a stationary sleeve and allow- 
ing the gun to recoil inside of the sleeve 
with a hydraulic buffer interposed be- 
tween the buffer and the sleeve. All the 
apparatus for training the gun is at- 
tached to the sleeve instead of the bar- 
of the gun, thus completely eliminat- 


rel 
ing the shock. 

In 1889 Sir Hiram took up the subject 
of aerial navigation and after conducting 
a great number of experiments and con 
sidering the problem from every possi- 


power was 360 horse-power. 
were of wood, 17 feet 11 inches in di- 
ameter, and collectively gave a screw ‘ 
thrust of 2,200 pounds, which propelled pleasant to the ear. | 
the machine along a railway track at the The sheets of thin but strong record 
rate of forty miles an hour, giving a lift-| Paper are blackened thus: The record- 
ing effect of over 10,000 pounds. But) ing cylinder, upon which a sheet has| 
the machine was altogether too large to| been already mounted, is placed upon 
be easily managed, and there was no) 22 iron support and exposed evenly to the 
room available in the neighborhood. It|smoke of a specially constructed lamp. 
was, however, the first machine in the The flat wick used is about 8 inches 
world that succeeded in lifting itself from | long and 144 inches wide. A piece of 
the ground with a man on board. tin a little longer than the wick and 
At the last Paris Exhibition Sir Hiram slightly narrower is bent longitudinally 
was given the Personal Grand Prix in Ar-|through the middle into a U-shaped 
tillery. He has also received high decor- trough. The wick is folded through the 
ations from many governments. He was Middle and inserted in the trough with 
a director first in the Maxim Gun Com. the free edges projecting enough to light 
Maxim Nordenfeldt| easily. Kerosene oil is used, being ap 
Company, and afterward for twenty- plied to the wick from the ordinary can 
seven years in Vickers Sons & Maxim,|used by machinists. An even flame 
Ltd., from which he resigned at the age and an increased volume of soot is in 
Hiram S. MAXIM. duced by setting up about one-half inch 
away a flat plate of stiff sheet iron, 

_— - which rises beside the flame to within a 
Our National Earthquake Recorder) ),.)¢ inch or less of the recording drum. 
(Concluded from page €16.) The records thus obtained may be re- |} 

ie short end of the stylus lever L.| produced on sensitive paper in the same | 
Since the stylus lever cannot sweep over;manner as photographic plates. They 
a much wider angle than that embraced/are preserved by varnishing on their 
within the width of the record sheet, it}smoked surface and drying while 
is essential that P also disengages under | stretched horizontally between hooks 
conditions of extreme motion with high | with the face downward to keep off dust. 
magnification. This is accomplished by | This seismograph is carefully isolated 
making the fork in the enc of L and|from local disturbance in its thickly- 
providing two small bristle brushes B, B| walled cell beneath the main building of 
to limit the motion of L. The lever can-|the Weather Bureau, and every precau- 
not go beyond the brushes, and it can re-| tion is taken to protect it from draughts 
turn only when the pin P is ready to en-|and from dust which mignt interfere 
gage the fork. with its extremely nice adjustment. 
II Three kinds of recorder have| Through its agency, earthquakes which 
been tried: The photographic, the pen) occur in the remotest parts of the eariii 
and ink and the smoked paper varieties.}are recorded and many tremors so 
The last form is used in the seismograph| slight as to be unnoticeable elsewhere 
at the Weather Bureau because it has|register themselves here. Thus, the re- 
been found that records thus produced|cent upheaval that wrought such havoc 
show remarkable detail and completeness|in Mexico was known to have occurred 
and can be produced with less expense.| long before the telegraph announced the 
A pen and ink recorder is particularly|fact. Truly the observer finds much to 


pany, then in the 


of seventy-one 


t 











A Pocket Kodak 


So simple as to be readily understood 
and operated by the beginner; so efficient 
that he does 


Pictures Post Card size, (3% %), Price, $20.00. 


EASTMAN KODAK COMPANY, 
ROCHESTER, N. Y., The Kodak C 


not outgrow it. 


Catalogue free at the dealers 
or by mail. 
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“If I had a good saw I could do that myself.” 
wa Anybody can fix a step-ladder or do a dozen other small repair 
jobs about the house with a 


Simonds Saw 


(Pronounced Si-monds) 
You don’t have to force it to cut—just use your efforts to guide 
it. It cuts like a new one—not once or twice, but for vears. 
That’s because Simonds Steel is so hard ‘and t pagel ae 
saw teeth hold their shargg quick vaiiilig "point 8 
against@idinary use for years. Every saw 
guaranteed. At your dealer's. 
Write us for ‘‘ The Carpenter’s Guide f Book’’ 
REE — and learn how to 
sharpen and care for a saw. 
SIMONDS MFG. CO. 
Fitchburg, Mass. 


A handy thing to have Chicago Portland, Ore. San Francisco 
about the house New Orleans New York Seattle 











[Chicago Beach Hotel 
— | Finest Hotel on the Great Lakes | 7 tas 


Ani dea! resort uniting all city gaieties with the quiet of country and seashore. 
Delightfully situated on the shore of Lake Michigan close to the great South Park 
— 10 minutes’ ride frota the — and shopping district. Every comfort —cool, 
refreshing breezes— smooth, sandy bathing heach — all summer attractions. 
Tourists and transients always find it a most attractive place to stop and rest. 














For Handsomely lilus. Booklet address Manager, 51st Rivd. and Lake Shore. Chicago 
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inferior where high magnification is de-| excite wonder in this delicate instrument. 


5 Years’ Absolute Guaranty 


On this Wonderful “™, Detroit Marine Engine 
30 Day s Trial Pgh - are not ~t- ys 


fied, aie it and we will promptly refand all 
money paid as, Demonstrator Agents 
nted in srry boating conmun- 
holesale price on "7 


‘OU AR HE LY 
of the engine and its merits. 25. 0 > 
isfied asers. Material and workmanship 
guaranteed for five years. 


Greatest Barg ONE 


y. Spec 
z thous outfit sol “sin le ezlinder, 2-8 h. 
Ever Off. A ok Re Double « cylinder, : Dh. p i A, Ag 


Fewest moving parts of 2.50 h. p. Thoroughly &- before 
any practical en ine on baie shipment. Comes to you complete 
the market. ing com 7 7: with boat fittings and ready to ran. 
plicated = fable to get i. Write for S200 catalog, testimoniais 
out of o ~@ Unly three the greatest pro- 
moving paren Extra long x anty ever fered. 
lastic white bronze bear- or any boat from canoe to 
ngs. Vanediam steel N cro Also railroad track car. Ail 
orsnhahere. paremahis stock. Write today for eur 
stee! bearing surfaces wonderful demonstrator offer, @ 
DETEOIT ENGINE WORKS 
1332 Jefferson Ave. Detroit, 
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Makes and burns its own 
ra Pure white KH candle 


power light, more brilliant 
than electricity or acetylene 
and cheaper than kerosene 
Casts no shadow. Costs two 
cents per week per lamp 
No dirt, no grease, no odor. 
Used in every civilized 

country on earth. Over 200 
styles. Every lamp war 

ranted. Agents wanted, 


Write for catalog. 


THE BEST LICHT CO. 
87 E. 5th St., Canton, 0. 











You Can Now Purchase 


a Genuine © artiss 


ete Curtiss Power Plant With 
Motor and Propeller 


Curtis power plants have been tried, tested and proven. 
When you buy one, it relieves you of all worry on this 
part of the In other words, it assures the 
success of y No expenmenting or thought 
t has all been done for you 
by skilled experts. Y ou receive 
the finshed, perfected product. 
Model ““A”’ 4 cylinder, 25 H.P. 
Model *B”’ 8 : 60 
Propeller, radiator and equip- 
ment especially desgned for 
each motor 
Des 


equipment 
Wf actoplane 


on your part ™ necessary 


‘A 
paki me 
ZA CURTISS MOTOR CO, 
Hammondspert, §. ¥. 








| Learning How to Fly 
(Continued from page 684.) 
“the 
man become 
ing the air’ 
any ingency 
safe 


acquired can a 
an expert operator. By ‘‘feel- 
is meant the ability to meet 
intuitively. When that 
is acquired flying is assured, and is 
dependent the integrity of the 
controls and motor. By using the 


feel of the air” is 


cont 


only on 
planes, 


rudder discreetly, and by banking simply | 


far enough to partially offset the centri- 
fugal force of turning, no ailerons or 
warping wings are necessary in still air 


Even too short a turn can be corrected 
by a quick use of the rudder. 

The torque of the renders it 
advisable for a novice to turn a machine 
to the right, if a right-handed 
is used, and to the left if a 
propeller is if two propellers are 
employed turning in opposite directions 
as in the Wright there is no 
inequality 
Since torque 
machine on a straig 
straight flying will always serve the avia- 
tor if he finds himself in the 
turn. If the use of rudders and ailerons 


motor 
propeller 
used 


machine 


torque of the motor 
noticeable on any 


from the 
is not 
ht course, recourse to 


trouble on 








3 b-p. Gile Boat Engine $42 


Bronze Propeller and Stuffing Box included 


30-Day Trial 
Par m the Great Lakes « woth Consta 
‘ wed a8 ape ne refunded 
r ew 2 sil of mm and 
awl ao low Ww te fort 
menials. Eq w prices on 5, 6, 10, 


Special Offer to Demonstrators 
ile Bea@& Pociae (o.. 317 Filer St., 
Ladington, Mich. 








Water Supply without Expense 
for pumping on your coun- 
try estate is given moet 
satisfactorily by automatic 
Rife Rams 

Raise water 30 ft. foreach 
foot of fall—no trouble or 
poms ng expense Satis- 
action guaranteed. Book- 
let, plans, estimate, FREE. 


ENGINE COMPAYY 
2533 Frinity Bldg, New rk 


~ WITTE ENGINES & 


Gas Gut- Distillate 


or power at ent per hour average 
fuel, repairs and time heapest 

















a j were. 
juaranteed Five Years 
Special price to roduce in new local 
ca. Write for 


catalog stating size 
wanted 
WITTE IRON WORKS CO. 


1608 Onkined Avenue, Kansas City, Missoart 





Catalogue M Free of Motors 
e © free of Boats 


ENGINES FROM 2 TO ¢ P 
rocn 
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ELECTRIC pees. 
SPECIAL Grinders | 
MACHINES Polishers | 


198 Loomis Street, Chicago, Ills. 





ROTH ELECTRIC MOTORS | 
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lay ope e3 pe tim i ' agines, The tirst 
sat is all a 

Niagara Mydratie Ram 
ie are 
Sappiian évv3y pa aed 
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NIAGARA HYORAULIC ENGINE co. 


75° Heed Ridg. Phila. factory, Chester, Pa. 


Veeder Counters 


to register f 

movemeuts or revoiu 

tions, Cut full size, 
Booklet Free 








VEEDER MFG. CO. 

18 Sargeant $t.. Hartford, Conn. 
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and Pine ¢ 


peters, 
uniers 


axting 














Hungary apd Scandinavian ¢ 
Hutten-Strase 17.90, Berlin. 
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tT ONLY COSTS one cent to learn our 
unheard yr} ~~ aad marvelous offers 


om hig hest grade tg11 model bicycles. 
ACTORY PRICE Seset oer 


S pair of tires from anyone at any price 
wetil you write for our large Art CS. 

and learn our wonder /s/ cen s 
sample bicycle going to yous tuw! 


money Ning our bicy: ia 
We Sell cheaper ore any other factory 
TIRES, Coester-Brake rear wheels, 
famps, repairs and ali sundries at Aa(/ wsual proces. 
Bo Mot Wolty wre today for tr specs wer 
MEAD CYOLE CO. Dept. 4 135 CHIGAZO 
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RIDER AGENTS B ssrrteem | fuel 
| 


has reduced the forward speed, a down- 
ward glide will increase it again. If the 
motor should stop on the turn, such a 


glide is immediately impera- 
When the machine is thus gliding, 
a change in the fore-and-aft balance be 
apparent, blast 
propeller no longer acts on the 
found that the 
with 
same 


downward 
tive 
comes at once because the 
of the 
tail It will be 
must then be 
tude to produce the 
flights in 
are attempted, 
The machine 


greater 
effect. 

than calm air 
is required. 
and 


used ampli- 
other 
much practice 


must be inspected over 


over again, and the wind variations must 
be studied with a watchful eye Not 
until this familiarity with machine and 


atmosphere is acquired should flying in 


the wind be attempted. To the man on 
| tee ground, wind is simply air moving 
| horizontally To the man in the air, it is 
disturbed air. Not only must he con- 
sider horizontal movement, but vertical 
draughts and vortices as well A rising 
current of air lifts a machine; a down- 
ward current depresses it; horizontal 
currents affect forward speed over the 


swirls and vortices create inequal 
planes, and 


ground; 
ities in wind pressures on the 
disturb lateral balance. 
all these atmospheric 
acquired only with long 


conditions can be 
practice 


Against every tree, house, hill, fence and | 48 the 


elevator | 


left-handed | 


; hating 


‘jaltitude of a few 





lose one’s bearings in the air, not only 
because the vehicle is completely im- 
mersed in the medium through which it 
but also because the earth as- 
new aspect from the seat of an 

Cecil Grace was one of those 


| travels, 


;}sumes a 
aeroplane 


|} who lost his bearings, and, as a conse- 
| quence, his life. 
Ordinary winds blowing over a leve! 





country can be negotiated with compara- 
tive Not so the puffy wind. To 
| cope with that constant vigilance is re- 
| quired, particularly in turning. In a 
circular flight in a steady wind, the only 
apparent effect is that the earth is swept 
| over faster in one direction than in the 
|}other. Before a cross-country flight is 
| attempted, the starting field should be 
circled at a great height. Noi until then 
may 
with safety. 

Cross-country flying is, of course, fasci- 
It is a temptation, at an 
hundred feet, 
all caution to the winds and to fly off 
over that strange country below, 
is, indeed, a new land, viewed from aloft 


safety. 


sore 


Here the greatest self-restraint must be 
exercised. Not until the necessary prac- 
tice has been acquired, not until the 


right kind of confidence has been gained, 
may one of these trips be attempted, and 
then only after it is properly planned. 


Leicester Allen 


LEICESTER 


1)" 
June 6th, 1911, at 


36 Seventh Avenue, Brooklyn, after a 
lingering illness of several months. The 
immediate cause of death was heart dis- 
ease, and the exhaustion of old age. Dr. 
Allen having just passed his 79th birthday. 

Dr. Allen was a descendant of Col 
Ethan Allen of Revolutionary fame, and 
was born in the central part of New 
York State, in Madison County, and was 
educated and graduated as a doctor of 


ALLEN died on 
his late residence, 





Familiarity with | 


lof Brown & Allen he 


hedge beats an invisible surf of air. In| 
other words, there are upward currents 
on one side and down draughts on the 
other. The upward draught is not usu- 
ally dangerous, for it simply lifts the) 
machine; but the down draught will 


A swift down- 
power of the 


machine to drop 
ward glide under the full 
motor must then be made, to increase the 
forward speed, and consequently the lift. 
That is why Chavez's flight through the 
Alps was so remarkable a performance. 


cause the 


Starting and Landing in a Wind. 
A machine 
and landed in the 


should always be started 
teeth of a wind. An 
old air dog may disregard this advice, 
but not the novice. The precaution is 
necessary because in landing the aviator 
should always travel straight ahead, with- 
out the possibility of lurching, and con- 
sequently breaking a wing. Contact with 
| the earth is necessarily made at a time 
when the traveling over the 
ground at a speed of 30 or 40 miles an 
hour, and skidding sideways at the rate 
of 10 or 15 miles an circum- 
stances which tend to wreck an _ aero- 
plane. If the aviator attempts to land 
with the wind at his back, he wil! find 
it hard to avoid a sharp turn and side 
skidding. 


machine is 


hour, all 


Planning the Flight. 


It is easy to lose one’s way in the air 
For that reason, it is best to follow the 
Wright idea of starting out with a defi 
nite plan, and of landing in some pre- 
determined spot. Aimless wandering 
about may prove disastrous to the inex- 


forget which 
r how mueh 
character of the 
Should his motor 
all too hasty 


perienced aviator. He may 
way the wind was blowing, o 
he had, or the 
ground beneath him 

istop, he may make an 
cision in landing. 





}quently Dr. 





medicine, but never practised this profes- 
but devoted his life to scientific 
journalism, invention and literature 

Dr. Allen man of. considerable 
literary, scientific and inventive ability, 
and wrote a good deal for scientific and 
other journals. He was at one time ed- 
itor of the Screntiric AMERICAN, and later 
on formed a partnership with Henry E. 
srown, patent solicitor, under the firm 
name of Brown & Allen, who published 
a mechanical and scientific paper known 
Artisan. 

retired from the firm 
was editor of the 
paper was pub- 
while by Salem H 
Wales having been 
one of the original publishers of the 
Screntiric AMERICAN, and which paper 
was finally absorbed by the Screntiru 
AMERICAN in the early eighties. Subse- 
Allen devoted himself to in- 
vention and journalism, and produced 
some valuable inventions, one of the best 
known being the Allen’s dense air ice 
machine, which is used on board almost 
all of the warships in the United States 
for refrigerating purposes, being very 
effective and safe for this purpose, on 
account of having no dangerous fumes 


sion, 


was a 


American 


After Dr. Ailen 


Scientific News, which 
lished for a short 
Wales & Son, Mr. 


to deal with, as in the ammonia ma- 
chines, which would be unsafe aboard 
ship. 


Dr. Allen was a man of high charac- 
ter, fine sentiments, and strong friend- 
ship, highly respected and deeply re- 
gretted by his friends. 


The Current Supplement 


HE International Hygiene Exposition 
which was opened in Dresden last 
month, is described in the opening arti- 
cle of the current SUPPLEMENT, No. 1851. 


—An air propeller testing apparatus de- 
vised by Prof. Prandtl is described and 
illustrated.—Mr. Randolph I. Geare 


writes entertainingly on the cocoanut 
palm.—The third of Sir J. J. Thomson’s 
Royal Institution lectures on radiant en- 
ergy and matter is summarized.—A new 
system of perforating metal, devised by 
Mr. Andrew Smith, is discussed.—Mr. Ja- 
cob Backes discusses the new type for 
typewriters, and traces the history of 
the effort to provide a typewriter with 


de-| type which shall be more like that of the 
It is easy enough to;printing press and the linotype machine. 


to throw | 





the long distance flight be attempted | 


which | 








and Electric Lighting Plants 
FOR COUNTRY HOUSES 






WATER 
SUPPLY 


No elevated tank to freeze 
or leak. Tank located in 
cellar. Sixty |b. pressure. 
ished win H 
Electric F 








ction. ELE t 
ING PL ANTS at prices within | 
all. Write for Catalogue “* R 


LUNT-MOSS COMPANY 
43 So. Market Street ——_ 
BOSTON Office: 





the reach of 


37 Warren S 
NEW YORK 


INVENTORS AND INVENTIONS | 


By H. Robinson, 41 West 33d Street, New York 
50 CENTS PER COPY 


A unique book, just published, profusely 
illustrated, and tre: ats the subject authorita- 
tively, in a clear, popular and entertaining 
style. The book will be found a great 
help and a perfect, reliable guide to all 
who are interested in the subject. 


New York Electrical School 


Offers a theoretical and practical course in ap- 
plied electricity without limit as to time. 

Instruction, individual, day and night school, 
Equipment complete and up-to-date Students learn 
by doing, and by practical! appiication are fitted td 
enter all fields of electrical industry fully qualified. 
Schoo! open all year. Write for free prospectus. 


27 West Seventeenth Street NEW YORK 


CRUDE ASBESTOS 


DIRECT FROM 


PREPARED R. H. MARTIN, 


ASBESTOS FIBRE | oFFice. st. PAUL BUILDING 
tor Manufacturers use 220B' way, New York. 


Valuable Books 


The Scientific American 
Cyclopedia of Formulas 


Edited by ALBERT A. HOPKINS. Octavo, 1077 
pages. 15,000 Receipts. Cloth, $5.00; half morocco, 
$6.50. 


@ This valuable work is a careful compilation of about 15, oe 
ted formulas, covering nearly every branch of the wi 
arts andindustries. Never before has such a large 5 Fy of 
valuable ormulas, useful to everyone, been offered to the public. 
Those engaged in any branch of industry will probably find in 
this volume much that is of Practica | use in their respective 
callings. Those in sewech of salable articles which can be manu- 
pare on a small scale, will find hundreds of most excellent 


— * 


Handy Man’s Workshop 
and Laboratory 


Compiled and edited by A. RUSSELL BOND. 
467 pages, 370 illustrations, Price, $2.00. 


@ This is a compilation of hundreds of valuable suggestions and 
ingenious ideas for the mechanic and those mechanically inclined, 
and tells how all kinds of jobs can be e will -made 
wools and appliances. The suggestions are practical, and the 
solutions to which they refer are of tones occurrence. It may 

regarded as t collection of ideas of resourceful men 
published, and appeals to “all those who find use for tools either 
in the home or workshop. The book yo illustrated, in many 
cases with working drawings, which ly how the 
work is done. 





























12mo., 





Concrete Pottery and 
Garden Furniture 


By RALPH C. DAVISON. 16mo., 
illustrations. 1.50. 


@ This book describes in detail in a most peactical monger the 
varicus methods of casting concrete for ornamental and useful 
purposes. It tells how to make all kinds of concrete vases, 
ornamental flower porn concrete concrete benches, 
concrete fences, o ull practical ——- are given for 
constructing a the different ki nds of molds, making the 
wire forms or ewe, selecting and paees the ingredients, cover- 
ing the wire frames, modeling cement mortar into form, 
and casting and finishing the various objects. With the informa- 
tion given in this book, any handy man or novice can make 
many I and ornamental objects in cement for the adorn- 
ment of the home or gar information on color work 
ub eudhensy danedieeusel Ge tesd. 


196 pages, 140 





eens Mechanics for 
Amateurs 


By GEORGE M. HOPKINS. 
320 illustrations. Price, $1.50. 


q@ This is oteomaile socterl book by the most noted ama- 
eur experimenter’ in It deals with wood working, 





12mo., 370 pages, 


ornaments, instal working, lathe work, metal spinnin 
silver working, making model engines, s and water naaune 
making Opes, Mcroscopes 





and 
electrical chimes, cabinets, bells, night lights, d and 
motors, electric light and an electric furnace, y other 
useful articles for the home and workshop. It pole to the 
boy as yaa the more mature amateur and tells how to make 
things, the right way, at expense. 


Any of these books will 
sent, postpaid, on re- 
ceipt of advertised price 














MUNN &CoO., 
361 Broadway 


Inc., Publishers 
New York City 


have a place in every laboratory, factory . 
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Electricity 

Wireless Station at Spitzbergen.—It is 
reported that the Norwegian Governmen 
is going to establish a wireless telegraph 
station at Spitzbergen. This will be the 
north” for wireless telegraphy, 
undoubtedly 
Arctic regions. 
Pole will be but 800 miles. 


‘farthest 
and it will 
plorers in 


from the 


The First Commercial Transformer.— 
The of electricity is so widespread, 
and its development is so great, 
are apt to overlook the fact that in point 
one of the youngest and 


use 


of years it is 


|most precious of industrial sciences. Only 


| Heretofore 





the other day the twenty-fifth 
sary of the construction of the first com- 
mercial alternating transformer was cel- 
ebrated. This transformer was built 
Mr. William Stanley, 
it to the American Institute 
Engineers. 


of Electrical 


Fans as Fly Screens.—An enterprising 
business man in Mobile, Ala., has _ in- 
stalled a ceiling fan over the entrance 
to his store to prevent flies from coming 
in. He has found that this form of fly 
screen is very effective, and does away 
with the bother of having a screen door 
for his patrons to open and 
flies would enter 


when the 


door was opened, and would collect in 
the display windows, making it meces-| 
sary to clean the windows and the dis-| 


play objects frequently. Now 
such trouble. Other business 
adopting this simple expedient. 


men are 


Moving Picture Central Station Adver- | 


tising.—The Commonwealth Edison Com- 
pany of Chicago has adopted a 
scheme of advertising the advantages of 
cooking, washing, ironing and 
cleaning. A moving picture exhibition 
is given at one of the amusement parks, 
which shows a kitchen fitted with the 
usual dirty coal range and a hired girl 
that spends so much time in attending 
to the range that she cannot prepare 
the meals on time. The story of the 
usual household difficulties is told pic- 
torially, and it ends finally in showing 
the contrast after the husband has de- 
cided to get rid the coal nuisance, 
and has introduced electricity in the 
kitchen and laundry. 


of 


Static Charges 
One of 


in Spinning Mills.— 
the difficulties which have to be 


fact that electro-static charges caused by 
friction make the threads repel each 
other so that there is a considerable loss 
due to this cause. To overcome the diffi- 
culty a method has been employed in 
|France which was described recently in 
a paper read before the French Acad- 
It consists in using high tension 
of high frequency in wires 
stretched over the textile materials. This 
tends to negative the static charges, 
ducing the waste and producing a cer- 
tain elasticity in the product. Heretofore 
the static charges combated by 
using a moist atmosphere which necessi- 


emy. 


re- 


were 


tated closing the factory windows and 
thus hindering ventilation. By the new 
method, such unsanitary conditions are 


obviated 

Electrically-operated Grain Elevator. — 
The deep-water terminal of the Boston 
& Albany Railroad at East Boston, Mass., 
is being completely electrified One of 
principal improvements consists in 


the 


an electrically-operated grain elevator 
with a capacity of a million bushels, 
which is equipped with fifty induction 


motors of nearly 2,200 horse-power. When 
it tart a motor, the opera- 
tor presses a button, which signals the 
fact to the switch-room. Here the motor 
is connected to auxiliary bus-bars carry- 
ing either 40 per cent or 58 per cent 
of the normal voltage. After the motor 
is brought up to requisite speed, it is 
connected to the main bus-bars. When 


is desired to s 
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slam shut. | 


novel | 


| announced 


isity of Georgia, Athens, Ga., 
|Francis Daniels, 
|languages in Wabash College, 


lof 


| Science 

Industrial Use of Voleanic Ash.—For 
some time past a company in Japan has 
been engaged in exploiting the use of vol- 
ash in combination with Portland 
mortar. This combination is 
be particularly valuable in the 
works submerged in salt 
claimed that the cement 
thus formed possesses greater tensile 
strength, and is denser, than ordinary 
Portland cement. It is also more re- 
|sistant to the percolation of water. It is 


canic 
| cement 
said to 
construction of 
water. It is 





| 


thought that should this industry pros- 
per it might well be extended to the 
| Philippines, where a great deal of vol- 


canic ash is available. 

Drawn and Undrawn Market Poultry. 
—The United States Department of Agri- 
culture has published a bulletin by M. 
E. Pennington, on the comparative rate 
of decomposition in drawn and undrawn 
market poultry. The conclusions are 
that: (1) Undrawn poultry decomposes 
more slowly than does poultry which has 


been either wholly or partially eviscer- 
ated. (2) “Fulldrawn” poultry, that is, 
completely eviscerated, with heads and 
feet removed, decomposes the most 
rapidly. (3) “Boston drawn” and “wire 
drawn” stand midway between the un- 


drawn and full drawn in speed of decom- 


position. The “wire drawn,” which is 
most like the undrawn, jis usually the 
better. 


he has no} 


Platinum.—Jewelers have decided that 
platinum is hereafter to take the place of 
gold as the precious metal of fashion, so 
cheap and common has the once precious 
| metal of antiquity become. “What,” asks 
an editorial writer in the New York 
“is to become of the golden wis- 








jdom of our proverbial philosophy?”  In- 
deed, the proverbial and literary conse- 
quences of the change are found more 
formidable than may appear at first 
blush. “Silence,” it is suggested, “may 
turn from golden to platinum in the 
speech of our descendants. But 
they will continue .. . to quote 
Shakespeare’s beauties unchanged, to 
speak still of gilding refined gold, as 


well as painting the lily, to be as rich in 
her hour of happiness as twenty seas, if 
all their sands were pearl, the water 
nectar and the rocks pure gold.” 


The Kahn Traveling Feilowships.—The 
first two incumbents of the Kahn travel 
ing fellowships for American teachers are 
by Secretary Fackenthal of 
Columbia University. They are: Prof. 
John H. T. McPherson, professor of his- 
tory and political science in the Univer- 
and Prof. 
of Romance 
Crawfords- 
ville, Ind. Prof. McPherson is a native 
Baltimore, Md., and was graduated 
from the Johns Hopkins University with 





professor 


the degree of A. B. in 1886, receiving the 
| degree of Ph.D. in 1890. After one year's 
service as fellow in history at Johns 
| Hopkins, and, one year as instructor at 





the University of Michigan, Prof. McPher- 
son was appointed to his present chair 
in 1892. He is a member of a number 
of scientific and historical societies and 
the author of anumber of books and pam- 
phlets. Prof. Daniels was graduated at 
the University of Michigan in 1895, and 
became teaching fellow in Latin at the 
University of Missouri, where he received 


the degree of A.M. in 1897. In the fol- 
lowing year he was Hopkins scholar at 
Harvard. After several years of ad- 


vanced and teaching 
Kansas City and at 
became professor of 
in Cornell College, 
Prof. Daniels was called to his present 
professorship in Wabash College. The 
Kahn fellowships have been established 


study experience at 
Colorado College, he 
Romance languages 
Iowa. Two yea 


rs ago 


for this country by Albert Kahn of Paris, 
the intention being to send for a year’s 
travel abroad, men whose tendencies are 
toward research and broadening their 
sphere of influence, and who have not 
the means at their disposal to carry out 
their ideas. The men are to be chosen 
each year, preferably from smaller insti- 


the motor has reached its full speed, as 
indicated by an ammeter, the fact is sig- 
naled by the switchboard attendant, 
whereupon the operator at the motor 
applies the load. An interesting emer- 
gency stop system is provided. When 
the emergency button is pressed, a stop-| 


ping switch is thrown into operation, 
which opens the circuits of the motors 
nearest the elevator first, and the rest 
consecutively, so that the entire system 
is stopped without piling up the grain 
in any one place. 


tutions of learning in the South and West, 
and they are permitted to visit any 
country they choose for observation, pro- 
vided their itinerary 
trustees of the fund for 


approval. The 


present incumbents will travel for a year | 


from July ist, 1911. 
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Lubricate—Burn cleanly 
Leave no carbon deposit 
ALL GARAGES—ALL DEALERS 


Write for Booklet 


“The Common Sense of Automobile Lubrication" 

INDIAN REFINING COMPANY 
INCORPORATED 

First National Bank Building, Cincinnati, 

123 William Street, New York City 

W. P. Fuller & Co., San Francisco, Cal., Agents 


Ohio 




















A PLAN for INVESTORS 





te your inquiries regarding our plan for 
én ne hase of Railroad and Industral § 
whereby WE COMBINE Higher Income, .~ 


crease in Value, Absolute Safety, on pu: 
chases of active listed securities. 

Ww will send you upon request descriptio 
this plan, which ts superior to buying stocks upon 
partial payments without eliminating partial pa 
ment advantages, 

“PRACTICAL INVESTMENTS” 


LEAVITT & GRANT 


Established 1903 
Members ed Stock Bre 


55 Broadway, New York 


Branch Office -48 West 22nd Street 


Cons hange, New York 























A BIG SUCCESS aaa 


The Wonderful Canchester 
Many times brighter than electricity, gas, 9 le 
etc., at 1-90 the cost. No trimming wi 
lean, odorless; BURNS WITH OR WiTHo "1 1 
N Burner fits all lamps 





Greatest light known 





yivania ** 
with daylight 





light found; compar 
nat | injarions to eyes or health,” 


LOCAL AND GENERAL AGENTS 


We want a few more live hustlers m open territery 
Experience unneceasar Everybedy wants CA* 
cH ESTE po ye Showing means sellin 
Price within rea ali, OUR AGENTS ARE 


he assured, toy 
k for exclusive territory. ¥ 


CANCHESTER LIGHT co. ‘Dept. 5. A., 204 N. State St., Chicage 


‘ oe NON A ie Ape and immediate retur 
' 








THE rx ttyl soneet OF AVIATION 
CORRESPONDENCE COURSE 


a ~ American Aeronautical Society. 





Under the auspices 


Technical and Practical training for th Aviator, 
Designer and Inventor, Send for partieulare 
M. - KASMAR, Secretary 
1952 Nerth Avenue Chicago, HL 





ie i WILL MAKE YOU 
> | 
today 








PROSPEROUS 


Tf you are honest and ambitious write me 
No matter where you liveor what 

our occupation, I will teach you the Real 
’ tate business by mail; appoint you Special 
+) Representative of my Company in your Seas 
/ start you in 8 profitable business of your own, 
and be!p you make big money st once. 
Unusual opportun for men without 
capital to become independent for lite 
Valuable Book and full particulars F 
Write today, 

















NATICNAL CO-OPERATIVE REALTY GO. 
E. R. MARDEN M 120 Morden Bafiding 
President Washington, D. ©. 

Your PATENTS 
Incorporate : ad: BUSINES 

in ARIZONA 
Laws the most e Expense the least, He ectings. transect 
business any where Bianks, By-Laws and forms for making stock 


full-paid for cash. property or services, free, President Stoddard, 
FORMER SECRETARY OF ARIZONA, teswent agent for 


many thousand companies. Reference: Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 








The grandest trip in America 
for health and pleasure, It includes the i 
Thousand Islands, the exciting descent of the 
marvelous Rapids, the historic associations of 
Montreal, Quebec and the famed Saguenay River, 
with its Stupendous Capes, Tnnity and Eternity 










Send 6c. postage for 
illustrated guide to 
THOMAS HENRY 


Trafhe Mgr. Dept. C. 
Montreal, Can. 








; 7. 
= —=— ‘a 


June 24, 191] 4 














———— — — 





| What we ask you to do 


Simply send us the names and addresses of the 
people whom you think the Scientific American 
will interest and we will do the rest. 


r-4 In response to the a suggestion we have 
a received from our subscribers the names of thou- 
| sands of interested people. 


| What we do 


de a We keep an accurate record of all names 
c. received in this manner and for each new sub- 
scription we get from any list we will extend the 
subscription of the person who sent us the list for 





No, *‘any 
tonic’’ won’t do— 
Get Sanatogen, the Food-Tonic | »::% cis 


ar Canadian 
| Saaainianainibian four months. Thus if we receive three new sub- 
rn ee eee cone bane den Ge ove. oe smn with exiaorin scriptions from any one list the subscription of the 
ie” is nothing but a stimulant or ““bracer.”* | He dneaws that ind’ uve tood toa, person who sent us the list will be extended for 
reerm—that. wil convey to the cells the very subwenes of ich they sre ed-oee ort a full year. 


Sanatogen, w h is in truth, a definite, organic compound of pure albumer 


hate of sodium, the two great essentials for nerve-repair 


Of course yor: may send as many names as you 
wish, the greater the number of names you send 
the larger the number of subscriptions we will 


Prof. Thomas B. Still- 
man, M.S., Ph.D., 


hat the clain f Sanatogen have been abundantly veri- 


i} P estigatior that its merits have been acclaimed by leading 





‘own experience what Siatozen i ape’ of doing.” He ont | probably receive and the longer the period for 
ined by 5 overwork oF Hoes. He tas sbesrved bas dowtraae which your own subscription will be renewed. 
nto the 0 erworked bod an | mind, in short, how wonderfully pein ¢ " Be careful to write the names and addresses 
i cats af tn Stn anh diate ol oliniaentetas: acta Sa a | plainly and don’t fail to put your own name and 
isn Farhan eat wength ao bappinews’| Seta rendered complete the address at which you are receiving the Scien- 
Sanatogen is sold by all leading druggists at $1.00, $1.90 and $3.60 ir grerae tific American on each list you send. 
sisi Sap ecient cetelgp lariat aw, Senator from tn Address all lists to the Circulation Department, 


This is a beautifully illustrated treatise by a physician of note, absorbingly interesting nae ee 
s a restorativ nd | 


and brimfal of facts and information that are of vital interest to you. The book alse cents, Gaestieie ken toate | 


Scientific American, 361 Broadway, New York. 


contains evidence of the value of Sanatogen, whsch is as remarkable as it is conclusive of seal tenet to ae, 8 
feel sure that this prepara- 


THE BAUER CHEMICAL COMPANY We deserving nil the 
NEW YORK : 





515 Everett Building, Union Square 








AN IDEAL MAGAZINE FOR THE IDEAL HOME 





MONOPLANES 





S etiell 








and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M., C. E. 


CRITICISMS 


* The first treatise upon aviation which we 
have seen which may be styled really com- 
plete... . . Actual aeroplane designing is the 
central theme of tie volume. .... The prom. 
nent types are exhaustively compared... .. 
The illustrations are a notable feature.” 


— Rochester, N. Y., Chronicle. 


“A very complete account of the theory of 
heavier thar air flying machines with a technica! 
description of nearly all the present types of 
acroplanes. .... Presents in compact shape 
the substance of aerodynamic theory..... 
Easily « mF rehensible to the reader who can 
concentrate his attention. .... It is the most 
scientific popular book on the aeroplane that 
we ave come across so far ‘% 


New York Sun. 


“Many writers have failed to realize the 
demand which exists for aero literature in 
which mathematical deductio:is are a necessary 
but not predominant part of a cc mprehensive 
xposition of the entire subject. For a writer 
to steer a straight course between the mazes 
of trigonometry on the one hand, and the 
superficialities of mere discussion in a popular 
vein on the other is to accomplish what can 
be done only by one who is himself a thorough 
student in the finer details, but who can 
sufficiently divorce himself from the mathe 
matical atmosphere as to present the whole 
subject from a broad standpoint, making it 
readily intelligible and informative to the ia 

erudite secker after knowledge.” 
Phila. Inquirer 


“Students learned in aerodynamics and 
laymen ordinarily interested in aviation will 
find equal delight in reading * Monoplanes and 
Biplanes.” The book is a welcome addition 
to the libraries of those who have realized the 
future of aerial navigation, and desire a work 
treating solely of the heavier than air machines 
written by an acknowledged expert and with 
no hobbies hidden in the discussion.” 

— Boston Journal. 


“ While enthusiastic in his interest as becomes 
one who has written so superb a volume, Mr. 
Loening is also rigidly accurate as the most 
exacting scientist could demand. Here is a 
work which is at once a history and textbook 
which may be depended upon for everything 
that is within the range of actual Aewtee © 
To say that ‘Monoplanes and Biplanes’ is 
at once new and autheshetive with reference 
to the entire subject and that it is practical in 
the highest degree is the just praise due to 
this volume." — Buffalo News 


“Mr. Loening has written, in fact, for the 
man who wishes to apply practically the 
experience that has de been gained.’ 

—New York Times. 
12mo. (6x644 inches) 340 Pages, 278 Illestrations. 
Atttractively bound in cloth. 
Price $2.50 net, postpaid 


An illustrated descriptive circular 
will be sent free on application. 


MUNN & COMPANY Inc. Publishers 
361 Broadway New York 
































American Homes and Gardens 


gives its readers the exnerience of experts in solving the most 
dificult home problems. It is a thoroughly practical 
magazine, having the word home for its keynote 


How to Build the Home 


Floor plans and details of construction of houses of moderate cost as well 
as more pretentious mansions are a feature of each issuc 


How to Decorate the Home 


The most experienced decorators in the country describe how the best and 
most artistic results are attained from the point of expenditure and the more 
important one of satisfaction. 


How to Plan and Lay Out the Garden 


The frame of the house-picture is the garden, and success in its treatment 
means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 


Outdoor Life and Amusements, Articles on 
House Industries 


every phase of country life is authoritatively discussed from month to month 
in its pages. American Homes and Gardens is conceded to be the hand- 
somest magazine published in America. Its beautiful cover printed in colors 
changes each month, and is always a work of art. Subscription price, 
$3.00 per year. 


SPECIAL COMBINATION 


AMERICAN HOMES & GARDENS, one year | note 
SCIENTIFIC AMERICAN oneyear' $S.OO 


Munn & Co., Inc., Publishers, 361 Broadway, New York City 


OFFER 




















Er 


reece 














